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The Guidance Program

In the PLAN System of Individualized Education

PLAN: An Overview

PLAN represents one of the most comprehensive efforts yet taken toward the

individualization of education. PLAN stands for A Program of Learning in

Accordance with Needs and was the product of a cooperative effort between the

American Institutes for Research, 14 public school systems, and the Westing-

house Learning Corporation.

In 1965 John C. Flanagan, President of AIR, initiated talks with the

superintendents of a number of public school systems to explore the possibility

of bringing as much power of psychology and educational technology as possible

to bear on the task of making education more relevant to the needs of children.

Fourteen school systems eventually entered into a cooperative relationship with

AIR. The school systems and their respective superintendents are summarized

in Figure 1.

In January of 1967 the group signed a'contract with Westinghouse Learning

Corporation for a 3 1/2 year developmental effort. The aggregate cost of the

project, to be shared jointly by AIR, the school districts, and the Westinghouse

Learning Corporation was eventually 10 million dollars.

Origin and goals of Project PLAN. PLAN had its origin in the findings of

an undertaking called Project TALENT. Project TALENT was the largest national

assessment of the abilities, interests, and aspirations of American youth ever

undertaken. The TALENT sample tested in 1960 consisted of a nationally repre-

sentative sample of over 400,000 high school youth. A follow-up testing of

12,722 was made in 1970.

TALENT dramatically confirmed the great variance in levels of ability

that were manifested by students by the time they reached Agh school age.

For example, approximately one out of every four 9th grade students was functioning



Figure 1

COOPERATING SCHOOL DISTRICTS AND ADMINISTRATORS

Archdiocese of San Francisco
Rev. Pierre DuMaine
San Francisco, California

Bethel Park School District
Theodore A. Siedle
Bethel Park, Pennsylvania

Fremont Unified School District
William J. Bolt
Fremont, California

Hicksville Public School District
Donald F. Abt
Hicksville, New York

Hughson Union High School*
Robert Reeder
Hughson, California

Pittsburgh Public Schools
Sidney P. Marland, Jr.
Pittsburgh, Pennsylvania

Penn-Trafford School District
Harry B. Gorton
Harrison City, Pennsylvania

Quincy Public Schools
Robert E. Pruitt
Quincy, Massachusetts

San Carlos Elementary School District
Albert R. Beardsley
San Carlos, California

San Jose City Unified School District
George M. Downing
San Jose, California

Santa Clara Unified School District
Lawrence C. Curtis
Santa Clara, California

Sequoia Union High School District**
George P. Chaffey
Redwood City, California

Union Elementary School District
Berkeley Matthews
San Jose, California.

Wood County Schools
Daniel B. Taylor
Parkersburg, West Virginia

*Participated for one year **Participated for two years



at the 12th grade level in English and Social Studies. On the other hand, a

comparable number of students were functioning at only the 6th grade level.

If one looks at the functional meaning of 12th grade reading ability, i.e.,

what one can read or comprehend, however, one's perspective changes. Just how

good is the reading comprehension of the average 12th grade student? While

seventy-two percent of the 12th grade students could read and pass tests on their

comprehension of the writing of Robert Louis Stevenson, only 45% could pass

comprehension tests on sample Reader's Digest articles, and only 4% could

comprehend Saturday Review articles. Only 25% were able to answer correctly

half or more of the test items on typical paragraphs from Time magazine. "These

results suggested that today's high school graduates are ill equipped to evaluate

the evidence and make wise decisions in choices with respect to important

national issues." (J.C. Flanagan, Education, Vol. 90, 3, pp. 192-205, 1970.)

TALENT also documented the great fluidity of students' vocational goals.

On the average, of every 12 male high school seniors, only 2 still held the

same general vocational aspiration 5 years later.

Clearly, ways needed to be found not only to individualize instruction

but also to revamp that instruction, to make it more relevant to the needs of

youth in our contemporary society. If schools were to assist students to

eventually become responsible for their own personal development, they needed

to help the student acquire, in addition to formal academic content: knowledge

of available choices of occupational roles, leisure-time activities, social and

civic responsibilities; knowledge of individual differences, the principles of

learning, behavior management, and prospects for the development and/or change-

ability of interests and values; skills in the recognition and assessment of his

own personal abilities, interests, and values; skills in personal goal formation

and the assessment of the implications of those goals; and skills in managing

his own personal progress toward them.

These, then, formed the overall ambition of Project PLAN. Specifically,

the goal of PLAN was to develop a practical educational system which could assist

schools to move toward those goals.

Conceptually, PLAN may be considered in terms of three major theoretical

components. The first encompasses all those elements which might loosely be

called Instructional Resources; that is, the total instructional capability

inherent in PLAN. In addition to the 6,000 instructional objectives embedded in

2,600 teaching/learning units, this capability also involves 1,500 criterion



referenced performance tests, 133 PLAN achievement tests, and a variety of

special guidance tests, teacher guides, test manuals, instructional booklets,

and the like.

The second main component of PLAN is the Guidance System which is responsible

for: helping define and configure the instructional resources available in

PLAN; the creation of student guidance and career education programs; and the

development and operation of.the procedures for the generation of individualized

instructional programs. These latter entities were called Programs of Study or

POS's.

The third major component of PLAN comprises those Support Services

essential for the implementation and continued operation of the program. These

include information systems,computer services, teacher training, and materials

procurement, production, and distribution.

Some of the basic terminology used in PLAN is summarized in Appendix A.

In brief, the domain of instructional content in PLAN is defined by instruc-

tional objectives. There are three levels of objectives: (1) instructional

objectives which generally take 2 to 3 hours of study time to master, (2)

curricular objectives which subsume a number of instructional objectives and

usually take 6 to 8 weeks to master, and (3) long-range objectives which may

take a year or more to master. Examples of the three levels of this objectives

hierarchy might be: (a) divide simple 2 digit numbers by 1 digit numbers (b)

perform long division, and (c) master arithmetic operations with whole numbers.

Instructional objectives were grouped into units of study called modules.

Materials were then developed to guide the student's study of these objectives.

Three to four alternative units were developed for each module. These study

units were called teaching/learning units. They provided for individualization

of instructional method. End-of-module tests were developed to assess achieve-

ment of the module objectives. The same end-of-module test was used regardless

of the particular TLU used because all TLU's for the same module were concerned

with the same set of objectives. The student may take the module test whenever

he and his teacher think he is ready. He need not complete all of the activities

of the TLU if he thinks he can demonstrate mastery of the objectives. Figure 2

summarizes the module decision process.
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Modules were sometimes clustered .e 'n form larger instructional

blocks. These were called module clusters. Survey tests were used to assess

retention of mastery across these larger sets of module objectives. Finally,

at the end of the year, assessment was made of the student's final level of

performance preparatory to placement for the coming year.

Scope of PLAN. The PLAN instructional system encompasses the full spectrum

of basic academic education for grades 1-12. It includes five different reading

programs as well as literature, composition, public speaking, grammar, listening

skills, and the like ln the language arts area. Science begins in grade 1 and

includes, at the upper grade levels, earth science, chemistry, physics, and

biology. Social Studies also begins in grade 1 and includes history, geography,

economics as well as basic elements of sociology, anthropology, psychology, and

political science. Likewise, mathematics begins in grade 1 and runs through first

year calculus.

By way of repetition, then, the instructional resources of PLAN involve

6,000 instructional objectives incorporated in 2,600 discrete teaching/learning

units using 12,000 items of instructional material. There are 1,500 criterion

referenced performance tests, 133 PLAN achievement tests, and special guidance

tests based on the findings of Project. TALENT.

This constitutes approximately 2 1/2 times as much material as would

normally be studied by an average student during his 12 years of public school

experience. Included in this content is the equivalent of 3 1/2 years of

career education and guidance related study required of all students. (See

Appendix B for a listing of the guidance and career education modules in PLAN).

Teachers are free to organize the classroom any way they choose; they are

free to team teach, use differential staffing, and the like. The system does

not require any personnel other than those the school would normally employ.

Nor does it require any special organization or configuration of the classroom.

Typically, however, teachers find it convenient to organize the classroom in

an open classroom style with one area designated as a quiet area where students

can study independently and take tests without fear of too much distraction.

The role ofjuidance in PLAN. It is the guidance component in PLAN that

makes PLAN a system of truly individualized education rather than simply a program

of individualized instruction. It is the guidance element of PLAN which attends



to the individualization of curriculum content as well as instructional method.

PLAN guidance, however, goes much farther than that.

To the extent possible, guidance is treated as an integral component of

the regular instructional programs. It is through the psychology strands of

the social studies and science programs that the student learns about individual

differences, his potential for development, study skills and test taking

strategies, and the like. It is through the applied economics strand in social

studies that he learns about the world of work, about life-styles associated

with various careers, the educational requirements associated with various

occupations, areas for potential social and civic contribution. It is in

social studies that he also develops an awareness of his own personal interests,

abilities, and values, and develops skills in personal planning and long-range

goal formation.

He receives practice, in all academic areas, in assuming ever-increasing

responsibility for self-direction. He begins this at the earliest stages by

being responsible for obtaining and replacing instructional material he uses.

Later he is involved in choice options with regard to what materials he will use,

and still later, in regard to what modules he will study, when to challenge the

modules, and when to reinforce skills he already possesses but may need improve-

ment in vis-a-vis his long-range goal.

The balance of this paper will elaborate the PLAN Guidance System more fully.

Assumptions Underlying the PLAN Guidance System

Guidance has assumed several different emphases in schools over the years.

The three major emphases have been: (1) the facilitation of normal growth and

development in all or at least a majority of students; (2) the prevention of

abnormal or atypical problem development in children (i.e., problem prevention);

and (3) assuming problems have already developed, the differential diagnosis

of those problems and the development of programs to ameliorate those problems.

All of these are, of course, necessary for a comprehensive guidance system.

In its initial version PLAN Guidance was concerned primarily with the first of

these. It was considered essential to assign first priority to the development

of a guidance system which would accommodate all students in Project PLAN.

Subsequent effort was to be directed to the development of new techniques to be

applied differentially to selected children to either: (a) improve desirable

behaviors, or (b) extinguish unwanted behavior.

-7-



To reiterate then, initial attention has been directed toward the creation

of a component to serve the needs of all students rather than just a special

few.

Several assumptions underlie the initial PLAN Guidance System.

a. Guidance should be, insofar as possible, an integral part of the

regular academic program of a student and should contribute to his

overall eudcational development;

b. schools should make a much more direct and concerted effort toward

considering, and accommodating, parental wishes and aspirations for

their children;

c. guidance, in an individualized education system, must be concerned

not only with helping students to formulate and pursue long-range

educational and vocational goals, but also with making the educational

system responsive to the needs, interests, and abilities of students;

and, finally,

d. a guidance program, to be effective, must be predicated on empirical

evidence.

The guidance system that was developed to accommodate these assumptions was

composed of a number of subcomponents, or programs. The balance of this paper

will describe each of these elements in turn. It should be noted at this point,

however, that the system I shall be describing is an articulated, interactive

system, even though some rather artificial distinctions have had to be made in

order to permit description ad seriatim.

Components of PLAN Career Education and Guidance

Curriculum Planning_ and Coordination

To the extent that PLAN was to be concerned with the individualization of

content as well as instructional method, it was essential that guidance play a

prominent role in the planning and coordination of the PLAN curriculum. After

the general direction of PLAN'S instructional program was defined by the teachers

and AIR staff responsible for materials development, responsibility for smoothing

the curriculum, adjusting it across grade levels, articulating it across subject

matter areas, and indexing it for subsequent use in the development of individual

programs of study, was transferred to the Guidance and Individual Planning group.



We were aided in this task by the services of panels of experts for each

of the subject matter areas. The individuals serving on these panels are

summarized in Figure 3.

Figure 3

NATIONAL CURRICULUM ADVISORY PANELS FOR PLAN

Mathematics:

Dr. Howard Fehr

Dr. Donovan Johnson

Dr. Burt Kaufman

Dr. Hans Zassenhaus

Science:

Dr. Robert Gagn4

Dr. Paul DeHart Hurd

Dr. Robert Karplus

Language Arts:

Dr. Francis Christensen

Dr. Julius Hook

Dr. Walter Loban

Dr. Robert Ruddell

Dr. Ruth Strickland

Social Studies:

Dr. Richard Gross

Dr. John Haefner

Dr. John Michaelis

Dr. Roy Price

Columbia University Teachers College

University of Minnesota

Southern Illinois University

Ohio State University

Florida State University

Stanford University

University of California, Berkeley

University of Southern California

University of Illinois

University of California, Berkeley

University of California, Berkeley

University of Illinois

Stanford University

University of Iowa

University of California, Berkeley

Syracuse University



Furthermore, because PLAN was to incorporate guidance as an integral part

of the academic program throughout grades 1-12, it was necessary for the guidance

staff to work closely with the materials development staff in order that the

vocational information program, the study skills program, and the other guidance

programs could be appropriately integrated. See, for instance, row F on the

Social Studies Curriculum Chart or row A on the Science Curriculum Charts,

Appendix C.

The concept of guidance in PLAN is an entirely new approach to student

guidance. As a consequence the AIR guidance group was also required to engage

in curriculum development and the actual production of the instructional materials

to be used. This was especially the case in the development of student long-

range planning materials. In order to predicate these materials on the results

possible from the TALENT five-year follow-up data, the guidance group was also

involved in TALENT data analysis.

.he Orientation and Study Skills Programs

With regard to student orientation, it was found from two years of field

testing that extensive orientation efforts are quite unnecessary. Students

very quickly learn the PLAN routine in situ. Thus, formal orientation efforts

in PLAN are rather brief and focus on two efforts.

The first is an orientation of the student to what is expected of him in

PLAN classrooms. PLAN classrooms are quite different. The new PLAN student

needs to learn that in PLAN classrooms students rarely all do the same things

at the same time; that each student works at his own speed; that tests are

used differently in PLAN classes than in regular classes; that PLAN classes

differ from traditional classes in the variety of books and instructional

materials used; and that there is a high degree of personal responsibility

expected of PLAN students, e.g., responsibility for obtaining and replacing

instructional materials, for taking the initiative in a variety of learning

activities, and the like. Indeed, the Employer-Based Career Educaii&--itud'ent

will have to expect a great difference between career educaion'VtidL'Aiiytbing else

like education they have ever experienced before.

Second, the student is oriented to the simple mechariic6 ajVLA14-Tesdfting/

Learning Units (TLU's), how to challenge modules, how to reads-i-Oiogigm'a

Study (POS), the persons responsible for the POS, when and how a POS should

be changed, and the like.

-10-



With regard to study skills, modules deal with: (1) individual differences

and their assessment; (2) strategies for test taking; (3) listening skills; and

(4) study management skills. These materials are incorporated into students'

individual programs as they become increasingly independent in those studies.

This usually occurs during the middle of the elementary grades. These skills

are then reinforced periodically throughout the balance of their school years.

These modules are part of the Science and Language Arts offerings, and thus

represent one aspect of the integration of guidance into the academic program

indicated earlier. The basic psychology modules dealing with individual differences

and their assessment, for example, are part of Science; listening and study

skills are part of Language Arts. Figure 4 presents sample objectives of this

program.

Figure 4

SAMPLE OBJECTIVES - STUDY SKILLS PROGRAM

You will be able to:

Classify individual traits into the following areas of human
differences: physical appearance, physical ability, mental
ability, interest, value, aspiration, and personal-social
characteristics.

Choose which individual traits can be changed more easily than
others and identify ways a given trait might be changed.

Define and identify different categories of tests.

Identify four important uses of test scores.

Apply the principles of prediction and probability as they are
used in testing.

Identify factors influencing general test performance and ways
of dealing with these factors.

Recognize effective strategies for dealing with subjective (essay)
test questions.

Recognize and use effective strategies for dealing with objective
test questions.

Identify 10 major principles of learning.

Identify (a) four study skills which help you to read with greater
understanding and retention, and (b) at least five related
principles of learning.



The Career and Vocational Information Program

Regarding the Career Information Program, it was clear that PLAN had to

offer a significant alternative to Career Information Programs as they have

been typically formulated in schools in the past. Although vocational informa-

tion and vocational guidance were historically the earliest charges given school

counselors, this function is one that has been more commonly honored in the

breach than in the observance. For whatever reasons, there is typically only

a small amount of time allotted to vocational guidance activities. The tradi-

tional practice has been to make occupation information "available to students"

and to allow them to explore those occupations in which they think they might

a special interest. Unfortunately, however, youth know so little about

occupations in general that their "explorations" are often little more than

aimless browsing through vocational information materials. This is especially

the case inasmuch as vocational aspirations typically had only the slightest

bearing on what students did in school.

A much wider range of occupational opportunities are being opened to young

people today. Indeed the Bureau of Labor Statistics estimates that individuals

entering the labor force today can be expected to undergo an average of six to

eight major job changes in their work life. Clearly students need far more

information about occupation options than they receive via traditional channels.

For.maximum flexibility students need to develop a fair understanding of the

entrance requirements, requisite skills, associated life Styles, and oppor-

tunities for advancement associated with the major occupations which employ

the bulk of this society's labor force.

A broad spectrum of career information is presented to the student in PLAN.

Information about educational and occupational opportunities, and about the

world of work in general, is presented as an applied economics strand in PLAN

Social Studies. This permits using occupational information in connection with

such subjects as economic geography, ecology, urban problems, and industrial

development. The program consists of 40 modules distributed across 12 grade

levels. They are distributed in the following fashion:

Primary program. In the primary grades (1-4), most vocational infor-

mition objectives are embedded in modules which give the young child a fairly

simple, yet reasonable, introduction to the world of work. These objectives

emphasize:



1. the nature and variety of work in some of the specific occupations

that are usually visible to young students,

2. the patterns of interaction with other persons in job settings that

differentiate work from other social roles,

3. work as a means of making a liuing and as a means of attaining personal

satisfaction,

4. the roles that various occupations play in fulfilling social and

economic needs, and

5. the general ways that people prepare for an occupation.

Samples of some of the primary level vocational information modules

are presented in Appendix D.

Intermediate program. At the intermediate grades (5-8) approximately

15 learning units introduce the changing nature of trends in the American labor

force, the concept of occupational families, and information about some 100

occupations grouped within major occupational families. In particular PLAN

students study the groups that comprise the largest numbers of workers both

male and female; those with the largest number of unemployed workers; the rela-

tionship between the occupations in greatest demand projected over the next

ten years and the amount and kind of education required to enter them; and

projected labor trends. The intent is to give the student an appreciation of

the variety and complexity of occupations, the nature of the tasks assumed under

these occupations, the type of training and preparation necessary, the style of

life associated with each, and some concept of the contributions of these occu-

pations to the fabric of American life.

Occupations are presented to PLAN students according to a system of broad

occupational families. In the Five-Year Follow-Up of students tested in 1960, it

was found that most of the career plans of the TALENT students five years after

graduation from high school could be grouped empirically in twelve job-families.

Six of these usually require college training and six do not.

The twelve occupational families used in Project PLAN were developed on

the basis of educational requirements and the similarity of their interest and

ability patterns as checked empirically using Project TALENT data. These

twelve Long-Range Goal groups (LRG's) include approximately 100 occupations.

The occupations in each of these sets were originally grouped on the basis of

similar educational requirements and types of activities. The ability profile

for each occupation was then compared both with those of the other occupations

in the group to which it was tentatively assigned and also those in the eleven

other groups.

-13-



The twelve career clusters and the occupations comprising them are

summarized in Figure 5.

Figure 5

CAREER CLUSTERS AND THE OCCUPATIONS COMPRISING THEM

1. Engineering, Physical Science, Mathematics, and Architecture

Teacher, High School Mathematics
Teacher, High Scheel Science
Teacher, College S University Science
Mathematician
Chemist
Engineer, Civil 6 Hydraulic
Engineer, Electrical .1 Electronic
Engineer, Chemical
Engineer

Architect
Physicist

2. Medical and Biological Sciences

Graduate Nurse (RN)
Physician
Dentist
Pharmacist
Biologist

Zoologist

3. Business Administration

Purchasing Agent

Pereonnel Administration
Finance Worker
Certified Public Accountant
Business Manager
Manufacturing Management
Marketing and Wholesale/Reteil
Trade Manager

Efficiency Expert, Indmetrial
Engineer, Production Manager

Airplane Pilot
Military Officer
Teacher, High School Commercial
Education

Retail Store Buyer
Advertising Worker
Accountant, Auditor, Comptroller
Other Workers in Industry,
Busineee, and Commerce

4. General Teaching and Social Service

Teacher, Elementary School
Teacher, High School
Teacher, High School Physical Education
Teacher, High -School Economics

Teacher fbr.the Handicapped
Teacher (not elsewhere olaesified)
Social Worker
Clergyman

5. Humanities, Lav, Social and Behavioral Sciences

Teacher, High School Social Studies
Teacher, High School English
Teacher, High School Foreign Language
Teacher, College A Univereity Social Science
Teacher, College A University
Lawyer
Psychologist
Librarian

6. Fine Arts, Performing Arts

Teacher, Art (High School, Elementary
School, Non-School)

Theater Worker
Teacher, Music (High School, Elementary
School, Non-School)

Musician

7. Technical Jobs

Computer Programmer
Electronic Technician
Draftsman
Electronics Worker
Photographer
Laboratory Technicians S Research
Assistants in Physical Science d'
Engineering

Medical'Technologists
Laboratory Technicians in Medical
Biological Sciences

8. Business, Sales

Salesclerk, Checker, Cashier
Insurance Salesman
Salesman (not elsewhere claseified)
Sales Manager
Supervisor in Business
Proprietor, Contractor (in business
for eelf)

9. Mechanics, Industrial Trades

Airplane Mechanic
Auto Mechanic
Mechanic
Appliance Repairman
Machinist
Electrician
Printing Tradesman
Machine Tradesman

10. Construction Trades

Carpenter
Bricklayer, Mason
Poofer, Painter, Plasterer
Plumber, Pipefitter
Miscellaneous Building

Construction Tradesman

11. Business, Secretarial-Clerical

Keypunch Operator
Computer Operator
Secretary
Bookkeeper
Bank Clerk
Receptionist d Other Public

Contact Workers
Miscellaneoue Clerical Yorkers
Stenographer
Court Reporter
Typist
Clerk
Legal Secretary
Miocellaneoun Computing

Account Recording Workers

12. General, Community Service, Public Service

Auto, Bus, S Truck Driver
Policeman
Fireman
Farting
Farm and Ranch Owner
Hairdresser, Manicurist, Coemetologist
Military Serviceman
Practical Nurse
7lothing and Faehion Tradeeman
Irvluotry, Bueinese, Commerce (not

eleeewhere classified)
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There are several advantages to presenting clusters of related occupations

in an occupational education curriculum. First, when a PLAN student learns

about an occupation that is representative of a particular occupational family,

he is learning generalizations that apply to a number of other related occupa-

tions within the family. For example, when a student learns about the educa-

tional and training requirements for a mechanical engineer, the information

probably would apply to numerous other kinds of engineers. Second, when a stu-

dent begins to plan toward a general occupational goal, he is meeting requirements

for a number of related occupations as well, any one of which may eventually

become a primary goal contingent upon a minor change in his plans. A student

might, for example, set a goal to become a medical doctor. This goal would

require certain educational decisions starting him off on many years of college

and professional training. If along the way he decided to alter his goal of

becoming a medical doctor, his chances would still be very good for finding a

satisfying occupation in a related field, such as the life sciences. Learning

about families of occupations permits flexible and alternate planning on the part

of students.

Although the occupations that are sorted into each of the 12 families

have some similar characteristics, the same occupations can differ in a

variety of ways. PLAN students will learn how to compare occupations across

families according to such variables as major tasks performed on the job,

working conditions, educational requirements, the various training paths,

pay and personal and social consequences.

Secondary program. The secondary level occupational education program

continues on in this same vein with an additional 13 modules and also stresses

exploratory activities leading to modification of individual long-range goals,

if necessary, and to the formulation of specific individual plans following

high school.

Activities include such techniques and means of information-seeking as:

(1) observing occupational films, film-loops and film strips; (2) reading

occupational texts, pamphlets, work simulation kits; (3) listening to audio

tapes and visitors who describe occupations and their reactions to various

jobs in those occupations; (4) talking to teachers, counselors and visiting

speakers; and (5) writing letters to admissions offices at colleges and/or

training schools.
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Such exploration, however, is not limited to the classroom. Secondary level

PLAN learning units encourage them to ,engage in exploratory activities outside

their schools such as: (1) visiting places of employment to observe workers on

their jobs and to question them about their reactions to the work; as well as

(2) visiting college campuses and/or vocational training schools in order to

investigate the capacity of each option to furnish results relevant to each

individual's goals; (3) looking into work-study opportunities; (4) interviewing

for part-time or summer jobs that relate to their occupational goals; and (5)

investigating part-time non-paying work opportunities that would enable them

to gain direct experience in occupational roles.

Optional learning units are also available on occupations that are just

beginning to be visible in the world of work, that is, occupations so new that

standard governmental, industrial, and commercial sources have not yet included

them in their publications. Secondary level PLAN students have opportunities

to learn how such developments as space explorations and the ever-expanding

uses made of computers will create new occupations in the 1970's and 1980's.

Examples of some of the objectives on typical learning units of this program

may be seen in Figure 6.

The Student Goal Formulation Program

The third component of the PLAN Guidance System is the student goal form-

ulation program. The purpose of the student long-range goal (LRG) formulation

strand is to improve a student's long-range goal formulation skills so that he

can arrive at decisions on the basis of informed choice. The paradigm being

followed is given in Figure 7.

The student-parent long-range goal formulation effort consists of a series

of 11 modules which the student takes in cooperation with his parents (typically

as an out-of-school activity). This series results in the student and his parents

jointly arriving at, and specifying, the educational-and general vocational

aspirations and goals they hold. The information obtained is then used as input

data for the generation of the student's individualized program of studies.

The following is a description of this series of modules.

The first two modules deal with decision-making, the consequences of deci-

sion-making, the times when certain kinds of decisions typically ought to be

made and the consequences should those decisions be arrived at too early or

too late. The modules are entitled "Introduction to Decision---Making" and "Choices

and Consequences."
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Figure 6

SAMPLE OBJECTIVES OF THE CAREER AND VOCATIONAL INFORMATION PROGRAM

You will be able to:

Idenify four trends in the world of work that are affecting workers and jobs.

Tell how industry (manufacturing, agriculture, and services) influences population
distribution in your state.

List three services that an insurance salesman provides for his clients.

Describe what the employment prospects are for mathematical and physical science occupations.

Describe problems of particular concern to people who are directly involved in making a
living in the developed and undeveloped grassland areas.

List two factors that a recent graduate of a college of dentistry would consider in
setting up a dental office.

Describe the work activities of pharmacists employed in drugstores, in hospitals,
and as drug salesmen.

Compare the length of training required and the average salary for a licensed practical
nurse with the length of training required and the average salary for a professional nurse.

Describe the usual methods of obtaining training in the building trades and the employment
opportunities in building trades.

Describe the main duties of carpenters, painters, plumbers, bricklayers, construction
machinery operators, and construction electricians.

Describe the commission and the salaried forms of income and compare the two.

Identify two financial benefits (other than pay) that workers usually recieve for doing
their jobs.

Explain two nonmonetary benefits that workers often receive for doing their jobs.

Identify five ways to describe jobs: (1) activities done on the job; (2) work setting;
(3) pay and other benefits; (4) amount of education needed to get the job; and (5) chances
of getting the job.

Describe several lobs that would probably be satisfying to a person based on a description
of what that person wants in a job.

Identify five kinds of information used in comparing jobs: (1) duties of the job,
(2) entry requirements, (3) working conditions, (4) amount and kind of benefits
received, (5) opportunities for employment on the job.

Group jobs according to elements that the jobs have in common.

List five factors that people consider in choosing a job.



Figure 7

LRG FORMULATION

These two modules are then followed by a series of five modules dealing

with a rather detailed analysis of the 12 LRG families suggested by the

TALENT data, a description of the characteristics of prototype jobs comprising

those LRG's, and a fairly detailed analysis of the skills and abilities

characteristic of students going into the occupations representing those LRG's.

These five modules utilize a series of four 30-page booklets that are based

largely on the analysis of TALENT data, statistics from the Bureau of Labor

Statistics, and such sources as the Occupational Outlook Handbook.

These modules are followed by two career planning modules in which the

student gets practice in decision-making and planning for hypothetical indi-

viduals.

The career planning exercises are then followed by a module dealing with

personal interests and values to be considered in making tentative LRG choices.

The personal assessment program has, to date, focused primarily on the

development of interest and ability measures which form the foundation for

student-parent long-range goal planning. Three instruments have been developed,

and are currently in use: an 18 scale Developed Abilities Performance Test,

a 30 scale General Information Test, and a 12 scale PLAN Interest Inventory.'
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The data from these measures are used by the PLAN system, as well as

by the individual student and his parents. In the former case, the data are

used in the generation of data-suggested long-range goal categories. In the

latter case the individual student uses data on his own personal abilities

and interests in the formulation of his own long-range goals. Both the data-

suggested goal category and the student-selected goal category are employed in

individualizing the student's educational experiences.

In the final module the student and his parents apply what they hive

learned in the previous ten modules to arrive at the selection of tentative

long-range goals.

This LRG information then becomes part of the input system for POS (Program

of Studies) generation,

In addition to simply accepting student-parent long-range goal formulation

indiscriminately it was recognized that, for a variety of reasons, student-

parent long-range goal planning might not in fact protect the best interests

of the student. For example, a student might be unduly influenced by the

choice of significant members of his peer group at some point in time; similarly,

he or his parents may be unduly biased by particular events in their own recent

history. Some students may simply be derelict in conscientiously pursuing the

student-parent long-range goal formulation materials and, of course, the

materials themselves might not be effective in developing goal formulation and

planning skills the first time they are used. Thus, as a backup procedure,

a tentative long-range goal was assigned to the student as a reserve LRG,

purely on the basis of the data, as they were available in the PLAN system.

It was felt that by always attempting to accommodate the contemporary wishes

of the student and his parents as well as the best prognostication we could

make on a statistical basis, we provided the student with a certain measure of

insurance for future flexibility. Indeed, we found that approximately 16% of

the students appeared to opt for programs materially below their demonstrated

level of ability. In these cases educational options were kept open for these

students through the use of this auxiliary or data-suggested LRG.

Examples of objectives of the goal formulation program are found

in Figure 8. Excerpts from sample learning units may be found in Appen-

dix E.



Figure 8

SAMPLE OBJECTIVES - STUDENT GOAL FORMULATION PROGRAM

Describe how a person's life style may be affected by his job.

Identify the more important educational and occupational decisions to be made by
students and the optimum times for making them.

Recognize that decisions are tentative and subject to change because:

a) your interests and abilities change,
b) the world changes, and
c) you might change your mind because you reassess the implications of your

earlier decision.

Given descriptions of students making decisions, recognize'examples of decisions
which have been made carefully and identify four steps used in careful decision-making.

Given a description of a student and of a decision that he made, describe the most
probable consequences of that decision for the student.

Given a description of a decision that a student has made relating to his educational
and occupational future, identify additional factors that the student ought to have
considered in making his decision.

Given certain undesirable consequences of a decision that a student has made, make a
new decision for that student that will probably have more desirable consequences.

You will be able to identify several jobs that would probably be satisfying to a person
based on a description of what that person wants in a job.

Given a decision that a student has made relating'to his future, describe how this
decision allows increased or decreased flexibility in planning and in the options

it provides for the student.

Recognize that some decisions allow you more flexibility to modify your plans than others.

Given a "want-ad" description of a specific job, recognize whether that job belongs

to LRG III: Rosiness Administration, LRG VIII: Business, Sales, or LRG XI:. Secretarial,

Clerical.

Compare and contrast jobs in LRG IX: Mechanics, Industrial Trades, and in LRG X:

Construction Trades, in terms of (a) nature of the work, (b) education and training

requirements, and (c) DAP profiles.

Given a description of a decision made by a student and of the consequences of that
decision, identify an alternative decision that could have been made and tell why

you think it might also have been a good decision.

Given a description of a student, make a decision for that student which will allow

his the most flexibility to do the things he wants to do.

Interpret your DAP scores and draw your DAP profile.

Relate yotc developed abilities to those of workers in various occupations and LRG's.

Evaluate the implication of your Long Range Goal seleztion in terms of your current

educational plans.
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The Individual Planning Program

The key component of PLAN Guidance is the Program of Studies. ndividuali-

zation has long been a goal of education. Many attempts have been ,lade in this

direction over the last 100 years. Perhaps Washburne's efforts in Winnetka,

Illinois have been the best known. These have been reported again in a recent

book by Washburne and Sidney Marland, who was superintendent of the Winnetka

public schools some years after Washburne's retirement.

In spite of an almost perennial concern for individualization, education

just doesn't seem to have moved very far in the direction of effectively indi-

vidualizing education. Wilhelms in the 1962 NSSE yearbook, Individualizing

Instruction, after an extensive review of the major educational programs laying

claim to accommodating individual differences, concluded that "there has been

far too much tendency to individualize with respect to little more than rate of

progress . . . and one must have a meager conception of individualization to

settle for students merely being able to do the same things at a different pace."

More rece.,tly, as of 1970, the USOE ERIC Documentation Center System carried

over 1,900 references from recent years dealing with curriculum. Only 36 have

anything whatsoever to do with individualized curricula, individualized programs

of study, individualized education, or the like. And of these 36, approximately

half dealt only with some form of programmed instruction.

Alvin Toffler in Future Shock, however, suggests we may be much closer to

great variation in education than we think.

It is through the program of studies (POS) that PLAN hopes to individualize

more fully a student's education. The POS attempts to individualize content

and instructional method as well as quota and length of exposure time.

In particular, the POS considers:

1. What the student needs to know;

2. What the student already knows;

3. What the student would like to know;

4. The rate at which the selected content should be presented;

5. The sequence in which the content should be presented;

6. The mode of presentation of that content;

7. The difficulty level of the learning materials used to teach the content;

8. The nature of the physical and social context in which the teaching/

learning takes place;



9. The amount of teacher supervision, media-richness, and

technology involved;

10. Student-parent long-range goals and aspirations; and

11. The studert's level of developed abilities.

Figure 9 summarizes the various sources of input to the PLAN POS.

Figure 9

INDIVIDUALIZATION OF THE INSTRUCTIONAL PROGRAM
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A secondary school student's Recommended Program of Studies is produced

as follows: first, information as to the student's long-range goal aspirations

is retrieved. This information is the output of the Goal Formulation Program

just described.

Next, data with regard to the student's interests, achievement levels,

and developed abilities are obtained from the Expressed Interests Inventory,

the PLAN Achievement and the Developed Abilities Performance Tests. From

information about the student's developed abilities, a second long-range voca-

tional goal was generated for the student, using TALENT based regression equations.

This "data-suggested" LRG is used to supplement the parent-studeut planning so

as to have an alternative option open for the student. The student's two long-

range goal (LRG) categories plus his expressed interests then play the major role

in determining what content will be recommended for him.
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Next, information regarding any special state or local school system

requirements is retrieved. At this point the computer is ready to search out

those modules considered most important for the student to take. To do this

the computer must search among 70,000 module descriptor codes in its decision-

making process.

The individualization of content--module selection. Given information about

a student's long range goals, his expressed interests, citizenship requirements,

and state and local school requirements, the computer generates a list of

recommended modules arranged in the following order:` (1) state requirements;

(2) local requirements; (3) essential citizenship requirements; (4) parent-student

long-range goal requirements; (5) parent-student long-range goal highly desirable

modules; (6) computer recommended LRG requirements; and (7) computer recommended

LRG highly desired experiences. Depending on the student's LRG pattern, this

list may represent from 3 to 5 years' worth of work.

The student's past history is then searched to see what he has already

mastered and to see if he has the necessary academic foundations to pursue the

work that will be expected of him in the coming year. Next, the student's

achievement test results are considered to see if there is anything from last

year's material that needs to be reviewed and what, if anything, from the

coming year's work he may already know. These procedures define what might

be described as the core content of the student's future POS.

These core requirements are then projected across the time remaining for

the student to study that particular area. If the student's POS called for

less than 3 years of mathematics, the length of time allotted to mathematics

would depend on his past performance rate in mathematics, unless there was a

scheduling limit placed on the planning by the student. If on the other hand,

his POS called for more study than time permitted, if, say, it recommended

4 years of mathematics as desirable for the student, given his LRG pattern, and

there were only 3 years remaining, the POS would design a "heavy load" program

for the student, explain why it was so heavy, and advise him that if he wishes

to pursue his LRG to his best advantage, he should either (a) revise upward the

total number of years he expects to spend studying in that area; or if that is

impossible, (b) increase the amount of time and effort he will devote to the

study of that subject in the time he has left.



Figure 10 gives several examples of POS messages.

Figure 10

SAMPLE POS MESSAGES

Take Placement Test 91-052. On the basis
of the results of this test you will be
placed into either the Sullivan, Miami,
or Chandler Reading Programs, or into
Placement Test 91-053 with subsequent
assignment into the Harper-Row Reading
Program.

Take all the modules in any
of the following groups.
Once you begin work on a module in one
group, complete all modules in that group
before going on to another group.

After completing the following group of
modules, take PLAN Achievement Test

There are two approaches to the study of
World History available in PLAN. You
may study from selected themes of history
or you may study from a chronological
approach. Chose one of the following
two sets of modules. Set 48-017 struc-
tures history thematically. Set 48-018
structures it chronologically.

When you complete this module you will
have completed your basic mathematics
program. If you wish to go further in
mathematics, please consult your teacher
about developing your abilities further in
geometry. This may be done either by
taking modules dealing with areas, simi-
larity and circles (modules 23-649
through 23-654 in the sequence which you
have been studying) or by taking modules
20-543 and 20-548 through 20-551 which
deal with constructions, indirect measure-
ment, and trigonometry. The latter set
of modules does not require proofs of
theorems.

If you find some advanced algebra modules
listed after the basic trigonometry
modules, please take them in that order.
These advanced algebra modules are as
important as C 2 trigonometry modules
for the achievement of your long-range
goal.

Modules 26-870 and 26-884 do not
deal with calculus. However, they
cover topics that appear on the CEEB
Advanced Placement Examination in
Mathematics. Module 26-870 is parti-
cularly important as a prerequisite
to the study of calculus.

Your test results suggest that you know
some of the objectives of these
modules in your program of studies.
After reviewing each module carefully,
consider challenging it.

Your test results show that you should
review the objectives of these modules
which you completed last year. Do
not submit status or test cards for
them.

You should have the equivalent of
four years of high school science for
the new LRG you have selected.

You have already completed the equi-
valent of one year. Your science POS
this year and next will suggest a

heavier than normal load in order for
you to complete your science require-
ment in the two years you still have
left before graduation. You may wish
to discuss this problem with your
counselor and/or social studies teacher
to see about a corresponding reduction
in your social studies POS.



After the basic or core requirements are identified and distributed across

the balance of the time expected to be devoted to the study of that content,

attention is then turned to determining how much of the requisite material

should be taken in the immediately ensuing year. If n is the number of years

remaining to study in an area, then the student is'assigned at least 1/n of the

required modules. Typically the core requirements constitute much less than

a year's worth of study, so attention must shift to the assignment of modules

to augment these basic core modules. To do this, consideration must be given

to determining what is a reasonable amount of work for the student to cover in

a year.

This is determined by taking into consideration both the student's level

of developed abilities, as determined by a battery of tests administered in the

spring, and also the number of modules the student completed the preceding year.

In the event that a student's quota is not filled by the 1/n requirement (an

almost guaranteed condition), the POS then begins to assign lessons that are

considered highly desirable for the student to take. These are lessons not

considered to be absolutely essential for further academic progress but which

are nevertheless considered to be very important basic content for the student

to learn.

If upon completion of assignment of these highly desirable lessons the

student's quota for the year is still not filled, the remainder of the quota

is divided evenly between lessons expected to appeal to the special interests

of the student and required modules from the next higher level. Assignment

of modules of this latter type permits some measure of student acceleration

without sacrificing curriculum enrichment.

After module selection and quota determination, attention is then directed

to module sequencing. Many modules are, of course, sequenced by the logical

development of the content. Mathematics is a good case in point; but even in

mathematics, there are units of material which need not follow a rigid sequence

within the year. Indeed, in the areas of social studies and literature a_great

deal may be studied sequence free. All modules in the system are coded as

to their sequence characteristics; and indeed, some modules are coded to be colla-

terally sequenced across subject matter areas. The correlation of the study of

the metric system in mathematics and measurement in science is an example.



Individualization of method--TLU selection. At this point, specific TLU

assignment takes place. Up to now the only consideration has been identification

of the content to be studied, i.e., which lessons, how many lessons, and in

what sequence the lessons should be taken. Now we are faced with the question

of learning style, i.e., what particular TLU's the student should take to study

the assigned lessons so as to maximize the likelihood of his mastering the content

as quickly as possible. It is at this point that the computer matches the student

with specific TLU's.
.__

The results of these computer-generated decisions are then printed as a

formal Program of Study for the student (see Figure 11). It is printed in two

copies, one for school record keeping, and the other for teacher-student class-

room use. Appendix F shows several additional samples of POS's in order that

variations in POS's might be compared.

Each teaching-learning unit was coded as to its reading difficulty, the

degree to which it required teacher supervision, its media richness character-

istic, the degree to which it required social involvement and/or group learning

activities, the amount of reading involved, and the variety of activities

inherent in the unit. Related data regarding the student is obtained from

data inputs from the teacher and student test results.

The POS module assignment and TLU matching rules are not best-fit rules,

however, since one wants a student's program to stretch the student a little,

to broaden his interests and strain his intellectual ability a little, and lead

him a little further down the educational road than he might ordinarily go.

Best fit is called for in only an arbitrary percentage of the time, e.g.,

ninety percent. One of the big unanswered questions is what this value should

be. From need-achievement/fear-of-failure research, and other motivation research,

it would seem this should be variable for different individuals. And in time,

given experience with POS operation, I am sure this will be individualized as

well as any of the other factors.

POS modifiability. The student can add or delete modules to the POS with

considerable ease; and if he chooses, even totally revise the recommended

Program of Studies. A formal change in the POS can be made by simply indicating

the number of the module he would like to delete or add. Barring this, he can

even effect a change in the POS by simply studying a module or TLU not on his

POS. Then, when the student's test card is filed with the computer, the com-

puter notes that the module or TLU is different from any on the student's

recommended POS and asks the student to verify that a coding mistake on the
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Figure 11

SAMPLE PROGRAM OF STUDIES
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test card has not been tiade, i.e., that the new selection is in fact a deliber-

ate selection. Upon confirmation, the computer adds the new selection to the

student's Program of Studies file automatically and from that point forward it

is carried in his record.

As one would expect, PLAN POS's will vary considerably in type and amount

of content covered, and in the rate and sequence in which that content is

covered.

Finally, with regard to some simple operating characteristics, student

programs of *Study are not easily generated by hand. They are run on an IBM

360 Model 50 computer. The .specification of decision rules for POS generation

required 200 pages of algorithms and flow charts plus 200 more pages of data

tables and test score cut points. This is in addition to the 70,000 module

descriptor codes necessary to organize, classify and sequence the instructional

materials available in PLAN.

Over 140,000 units of core storage are required to store curriculum information

about the modules in the PLAN system. The remaining 8,000 units of storage are

required for processing. The processing time for each secondary student's POS

(one in each of four subject matter areas: mathematics, science, language arts,

and social studies) is approximately 40 seconds. While this seems like a very

brief time, and indeed is very econclical considering the size of the task,

40 seconds of continuous computer processing on a machine such as the IBM 360-

50 represents an extremely large numer of decisions for each student.

The generation of elementary sci-sol POS's is considerably simpler because

of the abseace of vocational goals tc be considered. Running time for them is

approximately 10 seconds for each of the four subject matter POS's.

In conclusion it should be indi,zated that, regardless of the nature and

degree of planning that has gone or, the teacher is the final authority.in the

classroom. The teacher uses the recommenGed POS as he or she sees fit. He

or she may implement the program of study in its entirety; may make minor

revisions; may make major revisions; or may even ignore it completely and

develop an alternative progral. of studies for the student. Whatever his or her

final course of action, howyer, the teacher at least will have had the best

counsel we could offer.



Student Assessment and Progress Monitoring

Student assessment and progress monitoring in PLAN was carried out at

several levels. The most comprehensive is the annual testing program carried

out near the end of the school year, usually late in May or early in June.

During this time the student takes an annual test battery consisting of

an 18-scale Developed Abilities Performance battery assessing such variables as

vocabulary development, reading comprehension, abstract reasoning ability, and

the like. He also takes a 30-scale General Information Test to determine

his pattern of functional interest; a 12-scale PLAN Interest Inventory to

ascertain areas of potential or expressed interest; a Student Attitude Inven-

tory; and a battery of PLAN Achievement Tests. (Note Figures 12, 13, and 14).

During this time data are also collected from the teacher with regard to

such student classroom behavior dimensions as: his ability to work independently

without frequent teacher supervision; the content presentation modes from

which he seems to learn most readily; the degree of practice or drill he typically

seems to require in order to master the materials; and the like. This latter

type of information is used in recommending particular instructional methods

for use with specific children.

A second level of student monitoring is represented by the bi-monthly

Student Progress Report. (See Figure 15). Every two months, or more frequently

if the teacher requests it, a Student Progress Report is produced. It is a

cumulative report of the student's work from the beginning of the school year.

It shows: the modules the student has taken; the day he started and completed

them; his test performance on the module; whether modules have been added or

dropped; the relevance of the various modules to his long-range goals; the modules

he has successfully challenged; the modules currently active, i.e., the modules

he has started but not yet completed; and the modules yet to do for the remaining

portion of the year.

This student progress report, then, constitutes not only the student's

academic history, but also yields information regarding his habitual pattern of

thoroughness in studying modules, his conservativeness in challenging modules,

his characteristic work rate, and the like. The report is produced in multiple

copies so that the student, his parents, and his teacher each receive a copy.

This report constitutes, if you will, a module test version of a report card.

It communicates a great deal more information than a report card, however;
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Figure 14

SAMPLE PAT MATERIALS
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Figure 15

PERIODIC STUDENT PROGRESS REPORT
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and it serves as a periodic heuristic for teacher-student interaction, counseling,

and program planning::

Finally, the third and most frequent level of progress monitoring is the

teacher's daily processing report. (See Figure 16). This daily report, available

for the teacher each morning before the start of school, notifies t e teacher of,

among other things, student progress on modules on which the student is currently

active, that is, modules which he has started and not yet completed. The final

section of that report also gives test results of all modules for which tests

were taken in the ptevious day.

Military, College, and Post-High School Counseling

The final aspect of the basic Guidance Program is the counseling junior

and senior students receive to prepare them for the transition from high school.

A series of six modules is involved. Two modules acquaint the student with

the nature of his military obligations, the advaAtages and disadvantages of

enlistment as compared to the draft, etc. Two others acquaint him with colleges

and universities, their organizational structure, and how to apply to them.

Those students who think they might go to college decide to apply for college

admissi.n and actually do so. Those who do not plan to go on to college immedi-

ately take a set of two modules dealing with junior and community college oppor-

tunities, on-the-job training, and job search and application skills. Sample

objectives of this program are included in Figure 17. Regardless of a student's

choice, i.e., college, military, or other post-high school commitment, each of

these modules r .-suits in the student making some active movement toward transi-

tion from high school.



Figure 16
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Figure 17

SAMPLE OBJECTIVES - MILITARY. COLLEGE, AND POST-HIGH SCHOOL COUNSELING PROGRAM

You will be able to:

Describe the kinds of information you would expect to find from

college handbooks, college
catalogues, and a visit to a college

campus.

List four main sources of funds which students use to meet the cost

of a college education.

Write a one- to two-page report on three colleges, including

information on the cost, entrance requirements, academic program,

and college life, and on the advantages and disadvantages of each

college for you.

Define the terms draft, selective service, and conscription.

Describe the responsibilities that every 18-year-old male has in

connection with registering for the draft.

Identify examples of the five groups (Classes I-V) that local

selective service boards use for classifying draft registrants, and

the main steps a registrant can take if he chooses to appeal his

classification.

Compare the major alternatives open to men regarding their military

obligation: draft, enlistment, reserves,
commission, and consci-

entious objection.

Complete a sample application form for (a) a job, (b) a college, or

(c) a training program.

Prepare a resume of your qualifications for a job, including the

following kinds of information:

1. personal data,

2. educational background,

3. type of work desired or objective,

4. special skills or abilities,

5. work experiences, and

6. references.

Role-play a person who is being interviewed for (a) a job, (b)

admission to college, or (c) a training program.

In preparation for leaving high school, apply for (a) a job,

(b) admission to college, (c) a technical school or vocational

training program, (d) an armed services program, or (e) other

post-high school commitment.
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APPENDIX A

GLOSSARY OF KEY CONCEPTS IN PROJECT PLAN

DEVELOPED ABILITY PERFORMANCE TESTS (DAP): The

Developed Ability Performance tests are tests

which are intended to measure the "developed

ability to perform" components of academic

performance (as contrasted with the more readily

influenced "achievement" components). The

Project PLAN Developed Ability Performance tests

are intended to measure many of the same types

of aptitude and ability that are measured by

the Project TALENT aptitude and ability tests.

Examples of developed ability tests include

reading comprehension, arithmetic reasoning,

abstract reasoning, sentence structure, visu-

alization in three dimensions, and mechanical

reasoning.

INDIVIDUALIZED INSTRUCTION: Individualized

instruction is a system for allowing and assisting

a student to achieve those instructional objec-

tives defined by his program of study. The

teacher and student share the rasponsiblity for

selecting the instructional procedures which are

likely to be most effective in eliminating the

gap between current and desired student per-

formance.

Each student is encouraged to achieve the

objectives of his program of study at as fast

a rate as possible. The teacher and the computer

provide information to the student so that he can

assess his own progress so that he can better

organize his own time and activities.

INDIVIDUALIZED SCHEDULE: A schedule for

completion of modules in the student's program

of studies. The computer recommends a schedule

for the student based on the student's test

scores and past performance in PLAN. Different

students need different amounts of feedback from

teacher, parents, and peers built into their

schedules so that they can maintain their

learning progress. The advantage of an indi-

vidualized schedule is that it provides each

student with an expectancy of the pace of his

learning so that he can learn to schedule his

time efficiently within the instructional program.

39

INSTRUCTIONAL GUIDE: An instructional guide is printed

instructional material developed by the Project

PLAN staff to accompany a TLU when commercially

available instructional materials are either

inadequate or inappropriate for the achievement

of a specific instructional objective.

INSTRUCTIONAL MATERIAL: Instructional material is

any book, workbook, film, etc. that may be used by

the student in the systematic achievement of an

instructional objective.

INSTRUCTIONAL OBJECTIVE: An instructional objective

is a goal intended to be measurably achieved as

a result of instruction. Properly stated, an

instructional objective describes the behavior

of the student which is intended to be developed

or strengthened, the important conditions under

which the behavior is to occur, and the criterion

of acceptable performance. The instructional

objective should be written in a language which the

student can understand. The instructional objectives

of a module are printed in each TLU at the

intermediate and secondary levels and in the teacher's

supplements at the primary levels.

MODULE: A module is a set of instructional objectives

which are intended to be achieved by the average

student in approximately two weeks. The main

vehicle for the teaching of the instructional

objectives of a module is the TLU. Each TLU of

the module is designed to use different instruc-

tional activities to teach the objectives of the

module.

MODULE TEST: A module test is a test given to

the student when he completes a TLU. The purpose

of a module test is to determine whether or not

the student has achieved the objectives of a

module.

Every item on the module test refers to a

specific instructional objective. Two major types

of its may be included in the module tests:

(1) items which measure the achievement of

objectives of that module, and (2) items which are

intended to measure long-range objectives such as

reading comprehension, vocabulary, writing ability, etc.



APPENDIX A (continued)

The module test is designed so that most of

the items for each objective should be answered

correctly by the student if he has completed the

module (the "success principle"). The teacher and

the student should confer jointly to decide if the

student is ready to challenge the module test.

Each module test is scored by the computer and the

teacher and student are informed of the student's

performance level in achieving each of the instructional

objectives of the module. The computer also recommends

to the student the instructional objectives which

require further study or review.

Each module test can receive one of four overall

scores: Complete, Student Review, Teacher Certify,

or Not Passed. This overall score is a function of

how well the student has achieved each of the

objectives of the.module. Scores are also reported

on each objective of the module. In this way the

teacher and the student know immediately those

instructional objectives on which the student needs

to improve his achievement. Since the steps in the

TLUIs are cross-referenced by the code number of

the objectives, the teacher can easily assign parts

of the TLU to be studied by the student if his module

test results indicate that further study of an

instructional objective is desirable.

NON-GRADED CURRICULUM: A non-graded curriculum

is a curricular structure through which a student

proceeds on the basis of his performance and ability

rather than on the basis of either his chronological

age or on the basis of the number of hours he has

spent in school.

Project PLAN is a non-graded program of indi-

vidualized instruction which focuses on the achieve-

ment level, the interests, and the abilities of the

student.

PLAN: PLAN stands for a "Program for Learning in

Accordance with Needs."

Project PLAN is a computer-supported individual-

ized education system which is designed to incorporate

the best judgments of subject-matter, specialists,

educational psychologists, teachers, students and

administrators to develop suitable educational programs

within the limits of a practical instructional

technology.

40

PROGRAM OF STUDIES (POS): A program of studies is

a tentative selection of the sequential and non-se-

quential modules in a subject area for a student.

Each student's suggested program of stu les is

generated by a computer. This tentative program is

amended by the computer through the use of the student's

long-range goals, interests, academic record,

standardized achievement test scores, past performance

in Project PLAN, and performance on PLAN module tests.

TEACHING-LEARNING UNIT: A teaching-learning unit (TLU)

is an instructional unit designed to assist students

to achieve the instructional objectives of a module

by using existing commercial instructional materials.

TLU's differ in mode of presentation of infor-

mation, amount of practice, amount of review, pacing,

level of reading difficulty, etc.

A TLU consists of a set of printed directions

which inform the student of the instructional objectives

of the module, the instructional materials he is to

use and what he is to do with them, and the examples

of the objective which tell him how he will know when

he has achieved the instructional objectives of the

module.

There are two major types of TLUIs in Project

PLAN: (1) "materials-specific" and (2) "materials-

general." The materials-specific TLU contains

references to specific instructional materials which

are recommended to the student for the attainment

of the instructional objectives of the module.

The materials-general TLU does not recommend any

specific instructional materials for the module,

but instead allows the teacher to assign this type of

TLU to a student as part of a research project

intended to assist the student to discover materials

which are relevant to the attainment of the instruc-

tional objectives of the module. The materials-

general TLU contains a "key-words" column which

contains suggested learning activities and gives

hints to the student so that he can locate relevant

content within the available instructional materials.



APPENDIX B

GUIDANCE AND CAREER EDUCATION MODULES IN PLAN

Career and Vocational Information Modules

40-058 Consumers and Producers

Student Goal Formulation Modules

40-059 Wishing and Choosing 89-703 Choices and Consequence.

89 -704 Introduction to Decision Making40-060 Neighborhood Helpers

40-061 Transportation
89-705 Job Families and Jobs: Introduction

89-706 Job Families and Jobs: Part I40-102 Small-Town Neighborhoods
89-707 Job Families and Jobs: Part II40-110 Schools in the Neighborhood
89-708 Job Families and Jobs: Part III40-113 TV ERIEVEEL
89-709 Job Families and Jobs: Part IV40-119 People in the Neighborhood

89-710 Career Planning Practice I40-151 What is Community?
89-711 Career Planning Practice II40-163 Mountain Communities 1
89-712 Interests and Values in Career Decision Planning40-164 Mountain Communities 2
89-714 Student-Parent Evaluation of Long Range Goals40-167 Grassland Communities 2

40-169 A Planned Community

40-208 Searching for Information

40-211 A Modern View of Your State

49-350 Introduction to the World of Work

49-351 The Variety of Jobs

49-353 Business Sales Occupations

49-354 Mathematical and Physical Science Occupations Military, College and Post-High School Counseling Modules

49-355 Mechanic and Repairman Occupations 19-704 After High School, What?

49-356 Health Service Occupations 19-705 Information About Colleges
49-357 Industrial Trades Occupations 19-707 Draft and Military Information
49-358 Business Management Occupations 1 19-556 Speech - -Job Opportunities

49-359 Business Management Occupations 2 19-708 Application Skills
49-360 Teaching Occupations 15-402 Preparing for Leaving High School: Application Skills
49-361 Public and Commercial Service Occupations 1 85-003 Preparing to Leave High School: Interviewing Skills
49-362 Public and Commercial Service Occupations 2 85-004 Part-Time Job Application Skills
49-750 Introduction to the World of Work 85-005 Leisure Time Activities I: School Related
49-751 The Variety of Jobs 85-006 Leisure Time Activities II: Non-School Related
49-752 Preparing for Career Decisions 85-007 Citizenship Activities I: Political Involvement
49-753 Technical Occupations 1 85-008 Citizenship Activities II: Community Involvement
49-754 Technical Occupations 2 85-009 Citizenship Activities III: Making Your Views Heard
49-755 Engineering and Architecture Occupations

49-756 Biological Science Occupations

49-757 Social Service Occupations

49-758 Business-Clerical Occupations 1

49-759 Business-Clerical Occupations 2

49-760 Building Trades Occupations

49-761 Social Science Occupations

49-762 Performing Arts Occupations

Orientation and Study Skills Modules
Student Assessment Devices

89-301 PLAN: Orientation
Kindergarten Reading Readiness Form

89-302 PLAN Program of Studies
Introductory Reading Placement Tests

89-701 PLAN Orientation End 4 Module Tests

89-702 PLAN Program of Studies
PLAN Achievement Survey Teats

19-.301 Strategies for Test-Taking
Developed Abilities Performance Tests

19-302 Study Skills
General Information Test

39-301 Individual Differences and Their Measurement PLAN Interest Inventory
39-701 Individual Differences and Their Measurement Student Learning Style Rating Scale
19.401 Strategies for Test-Taking

Student Attitude Inventory
19-702 Study Skills

19-703 Listening Skills

-41-



APPENDIX C

SCIENCE AND SOCIAL STUDIES

CURRICULUM PLANNING CHARTS
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y
p
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o
m
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n
i
c
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n
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N
e
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d
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r
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x
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-
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c
e
s
 
&
c
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c
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c
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c
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p
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r
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e
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4
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i
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e
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N
I
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P
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T
i
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e
,
 
c
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r
o
n
o
l
o
g
y
,
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e
q
u
e
n
c
e
,

c
h
a
n
g
e
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w
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h
 
y
P
 
c
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l
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t
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n
s
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i
s
t
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c
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l
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n
t
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r
p
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t
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n

S
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m
p
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e
 
c
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n
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o
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y
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f

A
m
e
r
i
c
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n
 
H
i
s
t
o
r
y
 
t

b
a
s
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p
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r
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(
U
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.
 
6

C
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n
a
d
a
)
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n
a
l
y
s
i
s
 
o
f
 
s
o
m
e
 
o
f
 
t
h
e

m
a
j
o
r
 
e
v
e
n
t
s
 
i
n
 
A
m
e
r
i
c
a
n

4
 
C
a
n
a
d
i
a
n
 
H
i
s
t
o
r
y

H
i
s
t
o
r
i
c
a
l
 
f
i
c
t
i
o
n

(
C
A
)

M
o
t
i
v
e
s
 
6
 
c
o
v
e
e
s
 
f
o
r
 
t
h
e

d
i
s
c
o
v
e
r
y
,
 
e
x
p
l
o
r
a
t
i
o
n
.
 
6

c
o
l
o
n
i
z
a
t
i
o
n
 
o
f
 
N
o
r
t
h

A
m
e
r
i
c
a

S
i
m
p
l
e
 
c
h
r
o
n
o
l
o
g
y
 
o
f
 
L
a
t
i
n

A
m
e
r
i
c
a
n
 
H
i
s
t
o
r
y
:
 
b
a
s
i
c

p
e
r
i
o
d
s

H
i
s
t
o
r
i
c
a
l
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n
a
l
y
s
i
s
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f
 
m
a
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o
r
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h
e
m
e
s
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n
 
t
h
e
 
d
i
s
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o
v
e
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y
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c
o
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n
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t
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6
 
d
e
v
e
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o
p
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e
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t
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f
 
L
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t
i
n
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m
e
r
i
c
a

H
i
s
t
o
r
i
c
a
l
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n
a
l
y
s
i
s
 
o
f
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e
l
e
c
t
e
d

W
e
s
t
e
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n
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e
m
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s
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e
 
n
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t
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x
i
c
o

A
r
g
e
n
t
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n
a

B
r
a
z
i
l

h
i
s
t
o
r
y
 
o
f
 
t
h
e
 
d
r
a
f
t
,
 
l
a
w
s
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c
i
v
i
l
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i
b
e
r
t
i
e
s

H
i
s
t
o
r
y
 
o
f

h
e
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m
e
r
i
c
a
n
 
c
i
t
y

A
n
a
l
y
s
i
s
 
o
f
 
i
m
p
o
r
t
a
n
t
 
a
s
p
e
c
t
s

o
f
 
p
r
e
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f
w
e
n
t
i
r
t
n
 
C
e
n
t
u
r
y

A
m
e
r
i
c
a
n
 
o
l
s
t
o
r
y

A
m
o
r
:
e
o
n
 
L
t
t
y
l
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t
u
l
e
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Y
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c
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l
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n
s

S
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c
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r
e
 
4
 
f
u
n
c
t
i
o
n
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f
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o
c
i
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t
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E
d
u
c
a
t
i
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n
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o
c
i
a
l
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z
a
t
i
o
n

D
e
m
o
g
r
a
p
h
y

C
u
l
t
u
r
a
l
 
d
i
f
f
e
r
e
n
t
i
a
t
i
o
n
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r
i
m
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t
i
s
e
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o
c
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e
t
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e
s

T
h
e
 
e
v
o
l
u
t
i
o
n
 
o
f
 
A
m
e
r
i
c
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n

s
o
c
i
a
l
 
o
r
d
e
r

E
d
u
c
a
t
i
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n
 
i
n
 
t
h
e
 
U
.
S
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T
h
e
 
u
s
e
 
o
f
 
l
e
i
s
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r
e
 
t
i
m
e
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n
 
A
m
e
r
i
c
a

i
o
,
r
a
r
y
 
t
i
m
e
 
c
c
n
s
t
d
t
r
a
t
i
o
n
e
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c
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c
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A
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e
r
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c
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e
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h
e
 
A
m
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r
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c
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a
s
t
e
r
n

F
o
r
e
s
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s
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P
l
a
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o
u
t
h
w
e
s
t
.
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o
r
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w
e
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k
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l
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i
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t
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o
n
 
o
f
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n
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m
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l
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l
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h
e
 
e
v
o
l
u
t
i
o
n
 
o
f
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o
c
i
e
t
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n
 
L
a
t
i
n

A
m
e
r
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c
a

E
c
o
l
o
g
y
 
o
f
 
t
h
e
 
W
e
s
t
e
r
n
 
H
e
m
i
s
p
h
e
r
e

B
a
s
i
s
 
o
f
 
t
h
e
 
"
c
l
a
s
s
"
 
s
y
s
t
e
m

S
i
m
i
l
a
r
i
t
i
e
s
 
o
f
 
h
u
m
a
n
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o
n
-
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u
m
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n
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o
c
i
e
t
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e
s

Z
e
h
t
t
a
i
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r
 
o
f
 
c
n
i
m
e
l
a
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S
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l
t
h
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n
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n
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p
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s
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n
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n
c
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s
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E
u
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n
 
4
 
I
n
d
i
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n

c
u
l
t
u
r
e
s
 
o
n
 
L
a
t
i
n
 
A
m
e
r
i
c
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n

l
i
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e

C
h
a
n
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i
n
g
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o
n
c
e
p
t
s
 
o
f
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e
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s
u
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e
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i
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e
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e
e
n
a
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e
 
r
e
l
a
t
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n
s
h
i
p
s
 
6
 
r
o
l
e
s
 
-

w
i
t
h
i
n
 
f
a
m
i
l
y
 
6
 
s
o
c
i
e
t
y

S
o
c
i
e
t
a
l
 
i
m
p
l
i
c
a
t
i
o
n
s
 
o
f
 
d
r
u
g
s
,

c
i
g
a
r
c
t
t
e
c
.
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l
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o
l
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a
r
m
f
u
l
 
e
f
f
e
c
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s
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n
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o
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e
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s
 
o
f
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e
 
c
i
t
i
e
s
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r
r
e
r
t
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c
u
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r
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n
g
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o
c
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s
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h
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n
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s
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n
 
c
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c
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r
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n
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y
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c
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e
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j
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n
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e
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s
p
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c
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c
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c
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c
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p
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c
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c
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p
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p
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n
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c
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n
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e
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o
p
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U
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b
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n
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c
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o
p
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r
n
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c
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o
p
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r
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n
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c
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p
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p
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p
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p
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c
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i
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c
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.
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p
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.
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p
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c
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c
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p
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p
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a
c
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c
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L
A
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u
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c
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p
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n
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n
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o
l
i
t
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c
a
l
 
g
e
o
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a
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f
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a
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c
a
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l
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t
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b
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s
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s
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b
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t
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s
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s
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c
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s
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n
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c
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n
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o
l
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a
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n
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p
o
l
i
t
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c
a
l

p
a
r
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i
e
s

m
a
 
C
o
n
s
t
i
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u
t
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n
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a
 
r
e
v
i
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-
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t
r
i
c
t
 
v
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.
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o
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e
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n
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p
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n
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p
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n
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f
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c
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n
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n
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i
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x
p
l
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c
o
l
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n
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a
t
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o
n
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d
a
7
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a
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o
n

I
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r
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r
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t
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r
c
e
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r
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t
o
d
a
y

M
i
g
r
a
t
i
o
n

G
r
i
d
,
 
r
e
l
i
e
f
,
 
s
c
a
l
e
.
 
v
e
g
e
t
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t
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o
n
,

p
r
e
c
i
p
i
t
a
t
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o
n
 
4
 
o
t
h
e
r
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p
e
c
i
a
l

m
a
p
s

2
N
T
E
N
S
1
V
E
 
G
L
O
B
A
L
 
G
E
O
G
R
A
P
H
Y
 
-
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r
a
p
h
s
.
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a
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p
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.
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.
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c
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.
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c
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c
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c
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c
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i
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.
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SAMPLE MODULES



40-113-3 TV Program
(0,001

69-70 Ed.

Name Student Number

Step 1. Objective: Identify five jobs that must be done to produce a TV
(1431) news program.

Example: Mark the people who are needed to produce a news
program:

1. cameraman 5. reporter
2. mailman 6. lawyer
3. newscaster 7. film editor
4. grocer

Words to know: reporter, cameraman, editor, newscaster, studio,
messenger, film, control room, mobile studio

USE DO

Communities and Their Needs

partners

Read pages 120 and 121.

1. What is a studio?

2. What does a newscaster do?

3. What does a news reporter do?

Project PLAN. Restricted Distribution. All rights to this material are reserved,
and these units are not to be reproduced; copyright applied for.
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40 -114 -3 Newspaper

(0,00)
69-70 Ed.

IName Student Number

Step 1. Objective: Using pictures, tell how a newspaper is made.
(1434)

Example: Number the pictures in order to show how a newspaper
is made.

paper boy linotype reporter newspaper
operator getting news being printed

Words to know: layout department, reporter, teletype, linotype,
composing room

USE

Your Neighborhood and the World

(11' I
partners

DO

Find out about the layout departmenli
of a newspaper.

Read page 116.

1. What is a reporter's job?

A teletype machine brings news to
the office from all over the world.

2. Can you find teletype machines
in the picture?

3. Why are pictures important in
a newspaper?

Project PLAN. Restricted Distribution. All rights to this material are reserved,
and these units are not to be reproduced; copyright applied for.
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40-119-3 People in the Neighborhood
(0,00)

69-70 Ed.

Name Student Number

Step 1. Objective: Circle pictures of neighborhood volunteers at work.
(1363)

Example: Circle the pictures that show the things volunteers
do.

Words to know: volunteer

USE DO

a.

friends

Our Working World,
"Neighbors at Work,'! record 9

1. Listen to the record.

2. Meet with some friends and
talk about these things:

What is a volunteer?

What was the neighborhood
like where Miss Wald
worked?

What are the rewards for
being a volunteer?

Project PLAN. Restricted Distribution. All rights to this material are reserved,
and these units are not to be reproduced; copyright applied for.



40-119-3 Peo le in the Neighborhood

Step 3. Objective: Look at pictures of workers. Tell what each worker
(1365) is doing. Tell how his job helps the people in his

neighborhood.

Example: Circle the correct answers:

This man is

1. sawing wood 2. cutting meat

This man helps give the
neighborhood

1. food 2. clothes 3. houses

USE DO

a.

2

1:3E11D
pencil

Communities and Their Needs

1. Read pages 12-15.

2. Answer these questions in
your booklet.

What are three things
people depend on one
another for?

Why does a doctor need a
farmer?

Why does your neighborhood
need a barber?



40-120-3 Constructing Buildings
(0,00)

69-70 Ed.

Name Student Number

Step 1. Objective: Tell the things that are needed to build most
(1371) buildings today.

Words to know: log, gravel, cement, concrete, pipes

Example: Circle the pictures that show things needed to build
most buildings today.

chalkboard pipe's glass cloth

USE DO

Science For Here and Now 2

teacher

group

Read and talk about page 64.

Do you know of any buildings
made of wood? Tell about them

Project PLAN. Restricted Distribution. All rights to this material are reserved,
and these units are not to be reproduced; copyright applied for.
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40-120-3 Constructing Buildings (0, 00)

Step

(1372)

2. Objective: Interviewing skill.
find out what his
he said.

Words to know: tools, stone,

Talk to a building worker to
work is like. Tell a group what

brick, glass

USE DO

a.
Look at frames 19-31.4"

"The Homes We Live In"

1..1

worker
1. Find someone who is a

building worker.

2. Ask him to tell you what he
does.

3. Ask him what tools he uses.

4. Ask him if he works with stone
brick, wood, glass, or other
things.

5. Ask him what he likes about
his.work.

3 building

c. .

Tell a group what the building
worker said. You may also tell
what you like or don't like about
his work.

roup
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0
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R
e
a
d
 
P
a
r
t
 
1
 
o
f
 
t
h
e
 
I
G
.

(
b
)

F
i
n
d
 
t
h
r
e
e
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i
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h
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h
e
 
I
G
 
a
t
 
h
o
m
e

w
i
t
h
 
y
o
u
r
 
p
a
r
e
n
t
s
.

D
i
s
c
u
s
s
 
w
i
t
h

t
h
e
m
 
w
h
a
t
 
y
o
u
 
t
h
i
n
k
 
T
e
d
'
s
 
a
n
d

B
r
i
a
n
'
s
 
f
u
t
u
r
e
s
 
w
i
l
l
 
b
e
.

(
I
f
 
i
t

i
s
 
i
m
p
o
s
s
i
b
l
e
 
t
o
 
d
o
 
P
a
r
t
s
 
2
 
a
n
d
 
3

w
i
t
h
 
y
o
u
r
 
p
a
r
e
n
t
s
 
w
i
t
h
i
n
 
t
h
r
e
e

d
a
y
s
,
 
t
h
e
n
 
d
o
 
t
h
e
 
a
c
t
i
v
i
t
i
e
s

b
y
 
y
o
u
r
s
e
l
f
.
)

P
r
o
j
e
c
t
 
P
L
A
M
.

R
e
s
t
r
i
c
t
e
d
 
D
i
s
t
r
i
b
u
t
i
o
n
.

A
l
l
 
r
i
g
h
t
s
 
t
o
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 
a
r
e
 
r
e
s
e
r
v
e
d
,

a
n
d
 
t
h
e
s
e
 
u
n
i
t
s
 
a
r
e
 
n
o
t
 
t
o
 
b
e
 
r
e
p
r
o
d
u
c
e
d
;
 
c
o
p
y
r
i
g
h
t
 
a
p
p
l
i
e
d
 
f
o
r
.

8
9
-
7
0
3
-
2

C
H
O
I
C
E
S
 
A
N
D
 
C
O
N
S
E
Q
U
E
N
C
E
S

(
0
,
0
0
)

U
S
E

0
0

C
h
a
o
s
,
 
a
n
d
 
C
o
n
a
o
q
u
e
n
o
s
a
:
 
O
u
t
c
o
m
e
 
f
o
r

V
.
4
.
 
A
m
e
r
i
c
a
n
 
I
n
s
t
i
t
u
t
e
s
 
f
o
r
 
R
e
s
e
a
r
c
h
,

1
6
9
.
 
t
a
p
e

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

C
h
o
i
c
e
s
 
a
n
d
 
C
o
n
s
e
q
u
e
n
c
e
s
:

O
u
t
c
o
m
e
s
 
f
o
r

T
e
d

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

C
h
o
i
s
e
s
 
a
n
d
 
C
o
n
s
o
q
u
o
n
o
s
s
,
 
O
u
t
o
c
n
w
i
t
a
 
f
o
r

B
r
i
e
m
,
 
A
m
e
r
i
c
a
n
 
I
n
s
t
i
t
u
t
e
s
 
f
o
r
 
R
e
s
e
a
r
c
h
,

1
9
6
9
,
 
t
a
p
e

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

C
h
o
i
o
e
s
 
a
n
d
 
C
o
n
s
e
q
u
e
n
c
e
.
,
 
O
u
t
o
o
n
e
s
 
f
o
r

B
r
i
a
n

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

(
e
)

s
o
m
e
o
n
e

w
i
t
h
 
y
o
u
r
 
g
r
o
u
 
a
n
d
 
h
a
v
e

g
e
t
 
t
h
e

m
a
t
e
p
 
r
i
a
l
s
 
l
i
s
t
e
d

i
n
 
t
h
e
 
U
s
e
 
c
o
l
u
m
n
.

W
h
i
l
e
 
o
n
e

p
e
r
s
o
n
 
i
s
 
s
e
t
t
i
n
g
 
u
p
 
t
h
e
 
t
a
p
e

r
e
c
o
r
d
e
r
,
 
r
e
v
i
e
w
 
P
a
r
t
 
2
 
o
f
 
t
h
e
 
I
G

a
n
d
 
y
o
u
r
 
i
d
e
a
s
 
a
b
o
u
t
 
w
h
a
t
 
T
e
d
'
s

f
u
t
u
r
e
 
w
i
l
l
 
b
e
.

D
i
s
c
u
s
s
 
t
h
e
 
i
d
e
a
s
 
y
o
u
 
a
n
d
 
y
o
u
r

P
a
r
e
n
t
s
 
h
a
d
 
a
b
o
u
t
 
T
e
d
'
s
 
f
u
t
u
r
e

w
i
t
h
 
t
h
e
 
m
e
m
b
e
r
s
 
o
f
 
y
o
u
r
 
g
r
o
u
p
.

N
o
t
e
 
o
n
 
P
a
r
t
 
2
 
o
f
 
y
o
u
r
 
I
G
 
t
h
e

d
i
f
f
e
r
e
n
t
 
i
d
e
a
s
 
o
t
h
e
r
 
m
e
m
b
e
r
s
 
o
f

t
h
e
 
g
r
o
u
p
 
h
a
v
e
 
a
b
o
u
t
 
T
e
d
'
s
 
f
u
t
u
r
e
.

(
f
)

(
g
)

(
h
)

(
i
)

L
i
s
t
e
n
 
t
o
 
t
h
e
 
t
a
p
e
 
a
s
 
y
o
u
 
r
e
a
d

a
l
o
n
g
 
i
n
 
P
a
r
t
s
 
4
-
7
 
o
f
 
t
h
e
 
I
G
.

F
o
l
l
o
w
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
s
 
o
n
 
t
h
e

t
a
p
e
.

M
e
e
t
 
w
i
t
h
 
y
o
u
r
 
g
r
o
u
p
 
a
g
a
i
n
 
a
n
d

h
a
v
e
 
s
o
m
e
o
n
e
 
g
e
t
 
t
h
e
 
n
e
e
d
e
d

m
a
t
e
r
i
a
l
s
.

W
h
i
l
e
 
t
h
e
 
t
a
p
e

r
e
c
o
r
d
e
r
 
i
s
 
b
e
i
n
g
 
s
e
t
 
u
p
.
 
r
e
v
i
e
w

P
a
r
t
 
3
 
o
f
 
t
h
e
 
I
G
 
a
n
d
 
y
o
u
r
 
i
d
e
a
s

a
b
o
u
t
 
w
h
a
t
 
B
r
i
a
n
'
s
 
f
u
t
u
r
e
 
w
i
l
l
 
b
e
.

D
i
s
c
u
s
s
 
y
o
u
r
 
i
d
e
a
s
 
a
b
o
u
t
 
B
r
i
a
n
'
s

f
u
t
u
r
e
 
w
i
t
h
 
t
h
e
 
m
c
w
e
r
s
 
o
f
 
y
o
u
r

g
r
o
u
p
.

N
o
t
e
 
i
n
 
P
a
r
t
 
3
 
o
f
 
y
o
u
r
 
1
6

t
h
e
 
d
i
f
f
e
r
e
n
t
 
i
d
e
a
s
 
o
t
h
e
r
s
 
i
n
 
t
h
e

g
r
o
u
p
 
h
a
v
e
 
a
b
o
u
t
 
B
r
i
a
n
'
s
 
f
u
t
u
r
e
.

(
j
)

L
i
s
t
e
n
 
t
o
 
t
h
e
 
t
a
p
e
 
a
s
y
o
u
 
r
e
a
d

a
l
o
n
g
 
i
n
 
P
a
r
t
s
 
8
-
1
0
 
o
f
 
t
h
e
 
I
G
.

F
o
l
l
o
w
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
s
 
o
n
 
t
h
e

t
a
p
e
.

T
H
E
 
E
N
O



1
1
9
-
7
0
4
-
2

I
N
T
R
O
D
U
C
T
I
O
N
 
T
O
 
D
E
C
I
S
I
O
N
-
 
M
A
K
I
N
G

(
0
.
0
0
)

6
9
-
7
0
 
E
d
.

S
t
e
p
 
1
.

O
B
J
E
C
T
I
V
E
:

9
5
2
3

I
d
e
n
t
i
f
y
 
t
h
e
 
m
o
r
e
 
i
m
p
o
r
t
a
n
t
 
e
d
u
c
a
t
i
o
n
a
l
 
a
n
d
 
o
c
c
u
p
a
t
i
o
n
a
l
 
d
e
c
i
s
i
o
n
s
 
t
o
 
b
e

m
a
d
e
 
b
y
 
s
t
u
d
e
n
t
s
 
a
n
d
 
t
h
e
 
o
p
t
i
m
u
m
 
t
i
m
e
s
 
f
o
r
 
m
a
k
i
n
g
 
t
h
e
m
.
,

E
x
a
m
p
l
e
:

W
h
i
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
i
s
 
t
h
e
 
o
p
t
i
m
u
m
 
t
i
m
e
 
f
o
r
 
m
a
k
i
n
g
 
d
e
c
i
s
i
o
n
s

a
b
o
u
t
 
w
h
a
t
 
c
o
l
l
e
g
e
 
y
o
u
 
w
a
n
t
 
t
o
 
a
t
t
e
n
d
?

A
.

I
n
 
t
h
e
 
e
i
g
h
t
h
 
y
e
a
r

B
.

I
n
 
t
h
e
 
t
e
n
t
h
 
y
e
a
r

C
.

E
a
r
l
y
 
i
n
 
t
h
e
 
e
l
e
v
e
n
t
h
 
y
e
a
r

O
.

L
a
t
e
 
i
n
 
t
h
e
 
t
w
e
l
f
t
h
 
y
e
a
r

U
S
E

0
0

i
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

(
a
)

R
e
a
d
 
P
a
r
t
 
1
 
o
f
 
t
h
e
 
I
G
.

S
t
e
p
 
2
.

O
B
J
E
C
T
I
V
E
:

9
5
2
4

R
e
c
o
g
n
i
z
e
 
t
h
a
t
 
d
e
c
i
s
i
o
n
s
 
a
r
e
 
t
e
n
t
a
t
i
v
e
 
a
n
d
 
s
u
b
j
e
c
t
 
t
o
 
c
h
a
n
g
e
 
b
e
c
a
u
s
e

a
.

y
o
u
r
 
i
n
t
e
r
e
s
t
s
 
a
n
d
 
a
b
i
l
i
t
i
e
s
 
c
h
a
n
g
e
.

b
.

t
h
e
 
w
o
r
l
d
 
c
h
.
.
n
o
e
s
,
 
a
n
d

c
.

y
o
u
 
m
i
g
h
t
 
c
h
a
n
g
e
 
y
o
u
r
 
m
i
n
d
 
b
e
c
a
u
s
e
 
y
o
u
 
r
e
a
s
s
e
s
s
 
t
h
e
 
i
m
p
l
i
c
a
t
i
o
n
s

o
f
 
y
o
u
r
 
e
a
r
l
i
e
r
 
d
e
c
i
s
i
o
n
.

E
x
a
m
p
l
e
:

J
a
n
e
 
h
a
d
 
a
l
w
a
y
s
 
w
a
n
t
e
d
 
t
o
 
b
e
 
a
 
n
u
r
s
e
.

H
o
w
e
v
e
r
,
 
i
n
 
h
e
r

f
r
e
s
h
m
a
n
 
y
e
a
r
 
i
n
 
h
i
g
h
 
s
c
h
o
o
l
 
s
h
e
 
b
e
c
a
m
e
 
m
o
r
e
 
i
n
t
e
r
e
s
t
e
d
 
i
n
 
h
e
r

s
o
c
i
a
l
 
s
t
u
d
i
e
s
 
m
o
d
u
l
e
s
 
t
h
a
n
 
i
n
 
h
e
r
 
b
i
o
l
o
g
i
c
a
l
 
s
c
i
e
n
c
e
 
m
o
d
u
l
e
s
.

A
s
 
a
 
r
e
s
u
l
t
,
 
s
h
e
 
d
e
c
i
d
e
d
 
t
h
a
t
 
s
h
e
 
w
o
u
l
d
 
p
l
a
n
 
t
o
 
b
e
 
a
 
s
o
c
i
a
l

s
t
u
d
i
e
s
 
t
e
a
c
h
e
r
 
i
n
s
t
e
a
d
 
o
f
 
a
 
n
u
r
s
e
.

J
a
n
e
 
c
h
a
n
g
e
d
 
h
e
r
 
d
e
c
i
s
i
o
n

f
o
r
 
w
h
i
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
r
e
a
s
o
n
s
?

A
.

T
h
e
 
w
o
r
l
d
 
c
h
a
n
g
e
d
.

B
.

H
e
r
 
i
n
t
e
r
e
s
t
s
 
c
h
a
n
g
e
d
.

C
.

H
e
r
 
a
b
i
l
i
t
i
e
s
 
c
h
a
n
g
e
d
.

D
.

S
h
e
 
r
e
a
s
s
e
s
s
e
d
 
t
h
e
 
i
m
p
l
i
c
a
t
i
o
n
s
 
o
f
 
h
e
r
 
e
a
r
l
i
e
r
 
d
e
c
i
s
i
o
n
.

U
S
E

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

(
b
)

R
e
a
d
 
P
a
r
t
 
2
 
o
f
 
t
h
e
 
I
G
 
a
n
d
 
f
o
l
l
o
w

t
h
e
 
d
i
r
e
c
t
i
o
n
s
 
i
n
 
'
S
e
c
t
i
o
n
s
 
I
 
a
n
d
 
I
I
.

P
r
o
j
e
c
t
 
P
L
A
N
.

R
e
s
t
r
i
c
t
e
d
 
D
i
s
t
r
i
b
u
t
i
o
n
.

A
l
l
 
r
i
g
h
t
s
 
t
o
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 
a
r
e
 
r
e
s
e
r
v
e
d
,

a
n
d
 
t
h
e
s
e
 
u
n
i
t
s
 
a
r
e
 
n
o
t
 
t
o
 
b
e
 
r
e
p
r
o
d
u
c
e
d
:
 
c
o
p
y
r
i
g
h
t

a
p
p
l
i
e
d
 
f
o
r
.

8
9
-
7
0
4
-
2

I
N
T
R
O
D
U
C
T
I
O
N
 
T
O
 
D
E
C
I
S
I
O
N
-
 
M
A
K
I
N
G

(
0
,
0
0
)

S
t
e
p
 
3
.

9
5
2
5

O
B
J
E
C
T
I
V
E
:

R
e
c
o
g
n
i
z
e
 
t
h
a
t
 
s
o
m
e
 
d
e
c
i
s
i
o
n
s
 
a
l
l
o
w
 
y
o
u
 
m
o
r
e
 
f
l
e
x
i
b
i
l
i
t
y
 
t
o
 
m
o
d
i
f
y
 
y
o
u
r

p
l
a
n
s
 
t
h
a
n
 
o
t
h
e
r
s
.

E
x
a
m
p
l
e
:

W
h
i
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
d
e
c
i
s
i
o
n
s
 
m
a
d
e
 
i
n
 
y
o
u
r
 
f
r
e
s
h
m
a
n
 
y
e
a
r

a
l
l
o
w
s
 
y
o
u
 
t
h
e
 
g
r
e
a
t
e
s
t
 
f
l
e
x
i
b
i
l
i
t
y
 
t
o
 
m
o
d
i
f
y
 
y
o
u
r
 
p
l
a
n
s
?

A
.

B
.

C
.

D
.

A
 
d
e
c
i
s
i
o
n
 
t
o
 
b
e
 
a
 
c
a
r
p
e
n
t
e
r

A
 
d
e
c
i
s
i
o
n
 
t
o
 
g
o
 
t
o
 
c
o
l
l
e
g
e

A
 
d
e
c
i
s
i
o
n
 
t
o
 
g
o
 
t
o
 
w
o
r
k
 
r
i
g
h
t
 
a
f
t
e
r
 
h
i
g
h
 
s
c
h
o
o
l

A
 
d
e
c
i
s
i
o
n
 
t
o
 
g
o
 
i
n
t
o
 
t
h
e
 
s
e
r
v
i
c
e
 
r
i
g
h
t
 
a
f
t
e
r
 
h
i
g
h

s
c
h
o
o
l

U
S
E

0
0

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

(
a
)

R
e
a
d
 
P
a
r
t
 
3
 
o
f
 
t
h
e
 
I
G
.

S
t
e
p
 
4
.

O
B
J
E
C
T
I
V
E
:

9
5
2
6

G
i
v
e
n
 
d
e
s
c
r
i
p
t
i
o
n
s
 
o
f
 
s
t
u
d
e
n
t
s
 
m
a
k
i
n
g
 
d
e
c
i
s
i
o
n
s
,
 
r
e
c
o
g
n
i
z
e
 
e
x
a
m
p
l
e
s
 
o
f

d
e
c
i
s
i
o
n
s
 
w
h
i
c
h
 
h
a
v
e
 
b
e
e
n
 
m
a
d
e
 
c
a
r
e
f
u
l
l
y
,
 
a
n
d
 
i
d
e
n
t
i
f
y
 
f
o
u
r
 
s
t
e
p
s
 
u
s
e
d
 
i
n

c
a
r
e
f
u
l
 
d
e
c
i
s
i
o
n
-
m
a
k
i
n
g
.

E
x
a
m
p
l
e
:

T
e
r
r
y
.
 
a
 
h
i
g
h
 
s
c
h
o
o
l
 
j
u
n
i
o
r
,
 
i
s
 
i
n
t
e
r
e
s
t
e
d
 
i
n
 
w
o
r
k
i
n
g
 
i
n

a
d
v
e
r
t
i
s
i
n
g
.

T
h
i
s
 
y
e
a
r
 
s
h
e
 
w
a
s
 
A
d
v
e
r
t
i
s
i
n
g
 
E
d
i
t
o
r
 
o
n
 
t
h
e

y
e
a
r
b
o
o
k
 
s
t
a
f
f
.

H
o
w
e
v
e
r
,
 
s
h
e
 
a
l
s
o
 
e
n
j
o
y
e
d
 
h
e
r
 
s
c
i
e
n
c
e
 
m
o
d
u
l
e
s

v
e
r
y
 
m
u
c
h
.

T
h
i
s
 
s
u
m
m
e
r
 
s
h
e
 
p
l
a
n
s
 
t
o
 
b
e
 
a
 
l
a
b
o
r
a
t
o
r
y
 
a
s
s
i
s
t
a
n
t

f
o
r
 
t
h
e
 
s
u
m
m
e
r
 
s
c
h
o
o
l
 
s
c
i
e
n
c
e
 
c
l
a
s
s
e
s
,
 
t
o
 
f
i
n
d
 
o
u
t
 
w
h
a
t
 
w
o
r
k

i
n
 
s
c
i
e
n
c
e
 
l
a
b
o
r
a
t
o
r
i
e
s
 
i
s
 
l
i
k
e
.

T
e
r
r
y
 
i
s

A
.

d
e
f
i
n
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
.

B
.

i
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
s
.

C
.

g
a
t
h
e
r
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
n
d
 
e
v
a
l
u
a
t
i
n
g
 
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
s
.

D
.

c
h
o
o
s
i
n
g
 
t
h
e
 
b
e
s
t
 
a
l
t
e
r
n
a
t
i
v
e
 
f
o
r
 
h
e
r
.

-
2
-
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89
-7

03
N
O
O
D
L
E
 
T
E
S
T

6
9
-
7
0
 
E
d
.

F
o
r
 
t
h
i
s
 
t
e
s
t
 
y
o
u
 
w
i
l
l
 
n
e
e
d
 
a
 
P
L
A
N
 
F
i
r
s
t
 
l
e
s
t
 
C
a
r
d
.

T
u
r
n
 
t
o
 
y
o
u
r
 
S
t
u
d
e
n
t
'
s

N
o
d
u
l
e
 
T
e
s
t
 
I
n
s
t
r
u
c
t
i
o
n
s
 
a
n
d
 
p
r
e
p
a
r
e
 
t
h
e
 
T
e
s
t
 
C
a
r
d
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
d
i
r
e
c
t
i
o
n
s

y
o
u
 
a
r
e
 
g
i
v
e
n
.

T
n
e
 
N
o
d
u
l
e
 
N
u
m
b
e
r
 
f
o
r
 
t
h
i
s
 
t
e
s
t
 
i
s
 
8
9
-
7
0
3
.

Y
o
u
r
 
a
n
s
w
e
r
s
 
t
o
 
a
l
l
 
t
h
e
 
q
u
e
s
t
i
o
n
s
 
i
n
 
t
h
i
s
 
t
e
s
t
 
a
r
e
 
t
o
 
b
e
 
r
e
c
o
r
d
e
d
 
o
n
 
y
o
u
r
 
P
L
A
N

F
i
r
s
t
 
T
e
s
t
 
C
a
r
d
.

T
h
e
 
f
o
l
l
o
w
i
n
g
 
q
u
e
s
t
i
o
n
s
 
a
l
l
 
r
e
l
a
t
e
 
t
o
 
t
h
e
 
c
h
o
i
c
e
s
 
n
a
d
a
 
b
y
 
B
r
i
a
n
 
0
1
,
 
B
r
i
a
n
 
0
2
,

a
n
d
 
B
r
i
a
n
 
0
3
 
a
n
d
 
t
o
 
t
h
e
 
c
o
n
s
e
q
u
e
n
c
e
s
 
o
f
 
t
h
o
s
e
 
c
h
o
i
c
e
s
.

I
f
 
y
o
u
 
w
i
s
h
,
 
y
o
u
 
s
a
y

r
e
f
e
r
 
t
o
 
P
a
r
t
 
3
 
a
n
d
 
P
a
r
t
s
 
8
-
1
0
 
o
f
 
t
h
e
 
I
C
 
w
h
i
l
e
 
y
o
u
 
a
n
s
w
e
r
 
t
h
e
 
q
u
e
s
t
i
o
n
s
.

1
.

B
r
i
a
n
 
e
l
 
d
e
l
a
y
e
d
 
a
s
k
i
n
g
 
a
 
v
o
c
a
t
i
o
n
a
l
 
d
e
c
i
s
i
o
n
 
b
e
c
a
u
s
e
 
h
e
 
d
i
d
n
'
t
 
k
n
o
w
 
w
h
a
t

h
e
 
w
a
n
t
e
d
 
t
o
 
d
o
 
w
i
t
h
 
h
i
s
 
l
i
f
e
.

O
n
e
 
c
o
n
s
e
q
u
e
n
c
e
 
o
f
 
h
i
s
 
d
e
l
a
y
e
d
 
d
e
c
i
s
i
o
n

w
a
s
 
t
h
a
t
 
B
r
i
a
n

'

A
.

h
a
d
 
t
i
n
e
 
t
o
 
f
i
g
u
r
e
 
o
u
t
 
e
x
a
c
t
l
y
 
w
h
a
t
 
k
i
n
d
 
o
f
 
w
o
r
k
 
h
e
 
l
i
k
e
d
 
b
e
s
t
.

B
.

f
o
u
n
d

j
o
b
 
t
h
a
t
 
s
u
i
t
e
d
 
h
i
s
 
a
b
i
l
i
t
i
e
s
 
a
n
d

C
.

d
i
d
n
'
t
 
d
o
 
v
e
r
y
 
w
e
l
l
 
i
n
 
h
i
s
 
c
o
l
l
e
g
e
 
c
o
u
r
s
e
s
.

D
.

g
o
t

j
o
b
,
 
b
u
t
 
w
a
s
n
'
t
 
v
e
r
y
 
e
n
t
h
u
s
i
a
s
t
i
c
 
a
b
o
u
t
 
h
i
s
 
w
o
r
k
.

2
.

W
h
a
t
 
m
i
g
h
t
 
B
r
i
a
n
 
0
1
 
h
a
v
e
 
d
o
n
e
 
d
i
f
f
e
r
e
n
t
l
y
 
t
o
 
e
x
e
r
t
 
s
o
r
e
 
c
o
n
t
r
o
l
 
o
v
e
r
 
h
i
s

f
u
t
u
r
e
?

A
.

L
e
a
r
n
e
d
 
a
b
o
u
t
 
o
c
c
u
p
a
t
i
o
n
s
 
r
e
l
a
t
e
d
 
t
o
 
c
o
u
r
s
e
s
 
a
n
d
 
a
c
t
i
v
i
t
i
e
s
 
t
h
a
t

J
r
_
 
e
e
e
e
e
e
 
d
 
h
i
m
.

B
.

M
a
j
o
r
e
d
 
i
n
 
b
u
s
i
n
e
s
s
 
i
n
s
t
e
a
d
 
o
f
 
h
i
s
t
o
r
y
.

C
.

R
e
f
u
s
e
d
 
t
h
e
 
j
o
b
 
i
n
 
h
i
s
 
n
e
i
g
h
b
o
r
'
s
 
f
a
c
t
o
r
y
 
a
n
d
 
w
a
i
t
e
d
 
f
o
r
 
s
o
m
e
t
h
i
n
g
 
e
l
s
e
.

D
.

C
o
n
e
 
d
i
r
e
c
t
l
y
 
t
o
 
w
o
r
k
 
a
f
t
e
r
 
h
i
g
h
 
s
c
h
o
o
l
 
i
n
s
t
e
a
d
 
o
f
 
g
o
i
n
g
 
t
o
 
c
o
l
l
e
g
e
.

3
.

C
o
w
e
r
e
d
 
t
o
 
B
r
i
a
n
.
#
3
,
 
B
r
i
a
n
 
#
1

f
u
t
u
r
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
.

A
.

n
o

B
.

v
e
r
y
 
l
i
t
t
l
e

C
.

g
r
o
a
t
 
d
e
a
l
 
o
f

c
o
n
t
r
o
l
 
o
v
e
r
 
h
i
s

(
G
o
 
t
o
 
n
e
x
t
 
p
a
g
e
.
)

P
r
o
j
e
c
t
 
P
L
A
N
.

R
e
s
t
r
i
c
t
e
d
 
D
i
s
t
r
i
b
u
t
i
o
n
.

A
l
l
 
r
i
g
h
t
s
 
t
o
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 
a
r
e
 
r
e
s
e
r
v
e
d
,

a
n
d
 
t
h
e
s
e
 
u
n
i
t
s
 
a
r
e
 
n
o
t
 
t
o
 
b
e
 
r
e
p
r
o
d
u
c
e
d
;
 
c
o
p
y
r
i
g
h
t
 
a
p
p
l
i
e
d
 
f
o
r
.

89
-7

04
A
s
 
y
o
u
 
r
e
a
d
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
s
t
o
r
y
 
a
b
o
u
t
 
B
e
t
t
y
,
 
t
h
i
s
k
 
a
b
o
u
t
 
t
h
e
 
f
o
u
r
 
s
t
e
p
s
 
o
f
 
t
h
e

d
e
c
i
s
i
o
n
 
-
 
c
a
k
i
n
g
 
p
r
o
c
e
s
s
.

1
2
7
2
1

A
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
h
i
g
h
 
s
c
h
o
o
l
,
 
B
e
t
t
y
 
d
e
c
i
d
e
d
 
t
o
 
p
r
e
p
a
r
e

h
a
r
e
e
l
f
 
f
o
r
 
a
 
e
a
c
r
e
t
a
r
i
a
l
 
c
a
r
e
e
r
.

I
n
 
a
d
d
i
t
i
o
n
 
t
o
 
a
s
k
i
n
g

f
o
r
 
a
 
n
o
n
-
c
o
l
l
e
g
e
 
p
r
o
g
r
a
m
 
o
f
 
s
t
u
d
i
e
s
,
 
s
h
e
 
e
n
r
o
l
l
e
d
 
i
n

t
y
p
i
n
g
,
 
s
h
o
r
t
h
a
n
d
,
 
a
n
d
 
o
f
f
i
c
e
 
p
r
a
c
t
i
c
e
 
c
o
u
r
s
e
s
.

S
h
a
 
d
i
d

v
e
r
y
 
w
e
l
l
 
i
n
 
t
h
e
s
e
 
c
a
m
e
o
s
,
 
b
u
t
 
s
h
e
 
a
l
s
o
 
f
o
u
n
d
 
o
u
t
 
t
h
a
t

s
h
e
 
r
e
a
l
l
y
 
e
n
j
o
y
e
d
 
t
h
e
 
b
i
o
l
o
g
i
c
a
l
 
s
c
i
e
n
c
e
 
n
o
d
u
l
e
s
 
o
n
 
h
e
r

p
r
o
g
r
a
m
 
o
f
 
s
t
u
d
i
e
s
.

T
o
w
a
r
d
 
t
h
e
 
e
n
d
 
o
f
 
e
l
e
v
e
n
t
h
 
g
r
a
d
e
,

B
e
t
t
y
 
w
o
n
d
e
r
e
d
 
i
f
 
c
h
e
r
e
 
w
e
r
e
 
a
n
y
 
o
c
c
u
p
a
t
i
o
n
s
 
o
p
e
n
 
t
o
 
h
e
r

t
h
a
t
 
r
e
q
u
i
r
e
d
 
s
o
m
e
 
b
a
s
i
c
 
k
n
o
w
l
e
d
g
e
 
o
f
 
s
c
i
e
n
c
e
 
i
n
 
a
d
d
i
t
i
o
n

t
o
 
s
e
c
r
e
t
a
r
i
a
l
 
s
k
i
l
l
s
.

A
f
t
e
r
 
l
o
o
k
i
n
g
 
i
n
t
o
 
n
o
n
 
-
 
c
o
l
l
a
g
e
 
o
c
c
u
p
a
t
i
o
n
s
 
r
e
q
u
i
r
i
n
g
 
s
a
n
e

k
n
o
w
l
e
d
g
e
 
o
f
 
s
c
i
e
n
c
e
,
 
B
e
t
t
y
 
t
h
o
u
g
h
t
 
s
h
e
 
w
o
u
l
d
 
e
s
p
e
c
i
a
l
l
y

l
i
k
e
 
t
o
 
f
l
e
d
 
o
u
t
 
m
o
r
e
 
a
b
o
u
t
 
a
 
c
a
r
e
e
r
 
a
s
 
a
 
l
a
b
 
a
s
s
i
s
t
a
n
t

o
r
 
a
s
 
a
 
m
e
d
i
c
a
l
 
s
e
c
r
e
t
a
r
y
.

S
h
e
 
d
i
s
c
u
s
s
e
d
 
h
e
r
 
t
w
o
 
a
l
t
e
r
-

n
a
t
i
v
e
s
 
w
i
t
h
 
h
e
r
 
'
g
r
e
a
t
s
,
 
w
h
o
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
s
h
e
 
b
e
c
o
m
e
 
a

m
e
d
i
c
a
l
 
s
e
c
r
e
t
a
r
y
 
s
i
n
c
e
 
s
h
e
 
g
e
m
m
e
d
 
t
o
 
e
n
j
o
y
 
t
h
e
 
w
o
r
k
i
n
g

c
o
n
d
i
t
i
o
n
s
 
o
f
 
a
 
m
e
d
i
c
a
l
 
s
e
c
r
e
t
a
r
y
,
 
s
u
c
h
 
a
s
 
m
e
e
t
i
n
g
 
n
e
w

p
e
o
p
l
e
 
a
n
d
 
u
s
i
n
g
 
h
e
r
 
s
e
c
r
e
t
a
r
i
a
l
 
s
k
i
l
l
s
,
 
s
o
r
e
 
t
h
a
n
 
t
h
a
t
*

o
f
 
a
 
l
a
b
 
a
s
s
i
s
t
a
n
t
,
 
s
u
c
h
 
a
s
 
w
o
r
k
i
n
g
 
i
n
 
a
 
l
a
b
o
r
a
t
o
r
y
 
a
n
d

p
e
r
f
o
r
m
i
n
g
 
r
o
u
t
i
n
e
 
m
e
d
i
c
a
l
 
t
e
s
t
s
.

b
e
t
t
y
 
t
h
o
u
g
h
t
 
h
e
r

p
a
r
e
n
t
s
'
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
m
a
d
e
 
g
e
e
s
e
 
e
n
d
 
d
e
c
i
d
e
d
 
t
h
a
t
 
s
h
e

w
o
u
l
d
 
p
r
e
p
a
r
e
 
t
o
 
b
e
 
a
 
m
e
d
i
c
a
l
 
s
e
c
r
e
t
a
r
y
.

B
u
t
 
j
u
s
t
 
t
o

s
a
k
e
 
s
u
r
e
,
 
s
h
e
 
i
n
t
e
r
v
i
e
w
e
d
 
f
o
r
 
a
n
d
 
w
a
s
 
h
i
r
e
d
 
f
o
r
 
a
 
s
o
o
n
e
r

j
o
b
 
a
s
 
m
e
d
i
c
a
l
 
s
e
c
r
e
t
a
r
y
 
i
n
 
a
 
n
e
a
r
b
y
 
c
l
i
n
i
c
.

9
.

W
h
a
t
 
w
a
s
 
t
h
e
 
"
p
r
o
b
l
e
m
"
 
t
h
a
t
 
s
t
a
r
t
e
d
 
B
a
t
t
y
 
t
h
i
n
k
i
n
g
 
a
b
o
u
t
 
C
h
a
n
g
i
n
g
 
h
e
r
 
g
o
a
l
s
?

A
.

S
h
e
 
d
i
d
n
'
t
 
e
n
j
o
y
 
h
e
r
 
c
o
u
r
s
e
s
.

S
.

S
h
e
 
w
a
n
t
e
d

c
o
l
l
e
g
e
-
o
r
i
e
n
t
e
d
 
p
r
o
g
r
a
m
 
o
f
 
s
t
u
d
i
e
s
?

C
.

S
h
e
 
w
a
n
t
e
d
 
t
o
 
c
o
m
b
i
n
e
 
h
e
r
 
s
e
c
r
e
t
a
r
i
a
l
 
s
k
i
l
l
s
 
w
i
t
h
 
h
e
r
 
I
n
t
e
r
e
s
t
 
i
n
 
t
h
e

s
c
i
e
n
c
e
s
.

D
.

S
h
e
 
n
e
e
d
e
d
 
t
o
 
p
r
e
p
a
r
e
 
f
o
r
 
a
 
s
u
m
m
e
r
 
j
o
b
 
w
i
t
h
 
a
 
d
o
c
t
o
r
.

1
0
.

H
o
y
 
c
o
u
l
d
 
B
e
t
t
y
 
h
a
v
e
 
b
e
s
t
 
g
a
t
h
e
r
e
d
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
a
l
t
e
r
n

o
p
e
n
 
t
o
 
h
e
r
?

A
.

B
y
 
r
e
a
d
i
n
g
 
a
 
b
o
o
k
 
o
n
 
t
e
c
h
n
i
c
a
l
 
c
a
r
e
e
r
s
 
i
n
 
t
h
e
 
s
c
i
e
n
c
e
s

S
.

B
y
 
t
a
l
k
i
n
g
 
t
o
 
p
e
o
p
l
e
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
a
l
 
f
i
e
l
d
s
 
o
f
 
i
n
t
e
r
e
s
t
 
t
o
 
h
e
r

C
.

B
y
 
d
i
s
c
u
s
s
i
n
g
 
h
e
r
 
d
e
c
i
s
i
o
n
 
w
i
t
h
 
a
d
u
l
t
s
 
s
u
c
h
 
a
s
 
h
e
r
 
p
a
r
e
n
t
s
,
 
h
e
r

c
o
u
n
s
e
l
o
r
,
 
a
n
d
 
h
e
r
 
t
e
a
c
h
e
r
s

D
.

A
l
l
 
o
f
 
t
h
e
 
a
b
o
v
e

1
1
.

A
f
t
e
r
 
f
i
n
d
i
n
g
 
o
u
t
 
w
h
a
t
 
j
o
b
s
 
w
e
r
e
 
o
p
e
n
 
t
o
 
h
e
r
,
 
B
e
t
t
y
 
t
h
o
u
g
h
t
 
a
b
o
u
t
 
c
h
u
m
 
i
n
 
t
e
r
s
e

o
f
 
h
e
r
 
i
n
t
e
r
e
s
t
s
 
a
n
d
 
a
b
i
l
i
t
i
e
s
.

S
h
e
 
w
a
s

A
.

e
x
p
l
o
r
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
.

S
.

i
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
s
.

C
.

e
v
a
l
u
a
t
i
n
g
 
t
h
e
 
a
l
t
e
r
n
a
t
i
v
e
s
.

D
.

c
h
o
o
s
i
n
g
 
t
h
e
 
b
e
s
t
 
a
l
t
e
r
n
a
t
i
v
e
 
f
o
r
 
h
e
r
.

(
G
o
 
t
o
 
n
e
x
t
 
p
a
g
e
.
)



8
9
-
7
0
8
-
2

J
O
B
 
F
A
M
I
L
I
E
S
 
P
l
I
D
 
J
O
B
S
:

P
A
R
T
 
I
I
I

(
0
,
0
0
)

6
9
-
7
0
 
E
d
.

S
t
e
p
 
1
.

O
B
J
E
C
T
I
V
E
:

9
5
4
3

F
o
r
 
j
o
b
s
 
i
n
 
L
R
G
 
V
I
:

F
i
n
e
 
A
r
t
s
,
 
P
e
r
f
o
r
m
i
n
g
 
A
r
t
s
,
 
i
d
e
n
t
i
f
y
 
t
h
e
i
r
 
m
o
s
t

h
i
g
h
l
y
 
d
e
v
e
l
o
p
e
d
 
a
b
i
l
i
t
i
e
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
h
o
w
 
t
h
e
s
e
 
a
b
i
l
i
t
i
e
s
 
m
i
g
h
t
 
b
e

r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
t
a
s
k
s
 
o
f
 
t
h
e
s
e
 
o
c
c
u
p
a
t
i
o
n
s
.

E
x
a
m
p
l
e
:

T
w
e
l
f
t
h
-
g
r
a
d
e
 
g
i
r
l
s
 
w
h
o
 
l
a
t
e
r
 
b
e
c
a
m
e
 
a
r
t
 
t
e
a
c
h
e
r
s
 
h
a
d
 
w
e
l
l

d
e
v
e
l
o
p
e
d
 
a
b
i
l
i
t
i
e
s
 
i
n
 
V
i
s
u
a
l
i
z
a
t
i
o
n
 
i
n
 
T
h
r
e
e
 
D
i
m
e
n
s
i
o
n
s
.

T
h
e
s
e
 
a
b
i
l
i
t
i
e
s
 
m
i
g
h
t
 
b
e
 
u
s
e
f
u
l
 
t
o
 
t
h
e
m
 
i
n

A
.

d
r
a
w
i
n
g
 
a
 
l
i
v
e
 
m
o
d
e
l
.

8
.

a
r
r
a
n
g
i
n
g
 
a
 
f
i
e
l
d
 
t
r
i
p
 
t
o
 
a
n
 
a
r
t
 
g
a
l
l
e
r
y
.

C
.

w
r
i
t
i
n
g
 
a
 
t
e
s
t
.

D
.

l
e
c
t
u
r
i
n
g
 
o
n
 
a
r
t
 
h
i
s
t
o
r
y
.

U
S
E

D
O

o
c
c
u
p
a
t
i
o
n
s
 
i
n
 
t
h
e
 
T
r
a
d
e
s
 
a
n
d
 
F
i
n
e
 
A
r
t
s
,

A
m
e
r
i
c
a
n
 
I
n
s
t
i
t
u
t
e
s
 
f
o
r
 
R
e
s
e
a
r
c
h
,
 
b
o
o
k
-

l
e
t
.

(
A
m
e
r
i
c
a
n
 
I
n
s
t
i
t
u
t
e
s
 
f
o
r
 
R
e
s
e
a
r
c
h
:

1
9
7
0
)

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

(
a
)

R
e
a
d
 
t
h
e
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
t
h
e

b
o
o
k
l
e
t
.

(
b
)

R
e
a
d
 
t
h
e
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
L
R
G
 
V
I
.

(
c
)

R
e
a
d
 
t
h
e
 
j
o
b
 
d
e
s
c
r
i
p
t
i
o
n
 
f
o
r

e
i
t
h
e
r
 
t
h
e
 
a
r
t
 
t
e
a
c
h
e
r
 
o
r
 
t
h
e
 
m
u
s
i
c

E
g
E
h
i
r
.

(
d
)

R
e
a
d
 
t
h
e
 
j
o
b
 
d
e
s
c
r
i
p
t
i
o
n
 
f
o
r

t
h
e
a
t
e
r
 
a
r
t
s
.

(
e
)

R
e
a
d
 
t
h
e
 
p
r
o
f
i
l
e
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n

f
o
r
 
L
R
G
 
V
I
 
a
n
d
 
l
o
o
k
 
a
t
 
t
h
e
 
p
r
o
f
i
l
e
s
.

(
f
)

D
o
 
P
a
r
t
 
1
.

S
t
e
p
 
2
.

O
B
J
E
C
T
I
V
E
:

9
5
4
4

I
d
e
n
t
i
f
y
 
a
r
e
a
s
 
o
f
 
s
i
m
i
l
a
r
i
t
y
 
i
n
 
(
a
)
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
,
 
(
b
)
 
e
d
u
c
a
t
i
o
n

a
n
d
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
a
n
d
*
(
c
)
 
O
A
P
 
p
r
o
f
i
l
e
s
 
a
m
o
n
g
 
t
h
e
 
j
o
b
s
 
i
n

L
R
G
 
I
X
:

M
e
c
h
a
n
i
c
s
,
 
I
n
d
u
s
t
r
i
a
l
 
T
r
a
d
e
s
.

E
x
a
m
p
l
e
:

A
l
l
 
s
t
u
d
e
n
t
s
 
p
l
a
n
n
i
n
g
 
t
o
 
e
n
t
e
r
 
L
R
G
 
I
X
 
g
e
n
e
r
a
l
l
y
 
h
a
v
e
 
t
o
 
c
o
m
p
l
e
t
e

A
.

o
n
-
t
h
e
-
j
o
b
 
t
r
a
i
n
i
n
g
.

8
.

j
u
n
i
o
r
 
c
o
l
l
e
g
e
.

C
.

c
o
l
l
e
g
e
.

D
.

m
i
l
i
t
a
r
y
 
s
e
r
v
i
c
e
.

P
r
o
j
e
c
t
 
P
L
4
1
.

R
e
s
t
r
i
c
t
e
d
 
D
i
s
t
r
i
b
u
t
i
o
n
.

A
l
l
 
r
i
g
h
t
s
 
t
o
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 
a
r
c
 
.
s
e
r
v
e
d
,

a
-
d
 
t
h
e
s
e
 
u
n
i
t
s
 
a
r
e
 
n
o
t
 
t
o
 
b
e
 
r
e
p
r
o
d
u
c
e
d
'
 
c
o
p
y
r
i
g
h
t
 
a
p
p
l
i
e
d
 
f
o
r
.

8
9
-
7
0
8
-
2

J
O
B
 
F
A
M
I
L
I
E
S
 
A
N
D
 
J
C
E
I
S
:

P
A
R
T
 
I
I
I

(
0
,
0
0
)

S
t
e
p
 
2
.

(
c
o
n
t
i
n
u
e
d
)

U
S
E

00

O
c
c
u
p
a
t
i
o
n
s
 
i
n
 
t
h
e
 
T
r
a
d
e
s
 
a
n
d
 
F
i
n
e
 
A
r
t
s

I
n
t
r
o
d
u
c
t
i
o
n
a
l
 
G
u
i
d
e

(
a
)

R
e
a
d
 
t
h
e
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
L
R
G
 
I
X
.

(
b
)

R
e
a
d
 
t
h
e
 
j
o
b
 
d
e
s
c
r
i
p
t
i
o
n
 
f
o
r

e
i
t
h
e
r
 
t
h
e
 
m
a
c
h
i
n
i
s
t
 
o
r
 
t
h
e
 
m
e
c
h
a
n
i
c
.

(
c
)

R
e
a
d
 
t
h
e
 
j
o
b
 
d
e
s
c
r
i
p
t
i
o
n
 
f
o
r

e
i
t
h
e
r
 
t
h
e
 
e
l
e
c
t
r
!
c
i
a
n
 
o
r
 
t
h
e
 
p
r
i
n
t
i
n
g

(
d
)

R
e
a
d
 
t
h
e
 
p
r
o
f
i
l
e
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n

f
o
r
 
L
R
G
 
I
X
 
a
n
d
 
l
o
o
k
 
a
t
 
t
h
e
 
p
r
o
f
i
l
e
s
.

(
e
)

D
o
 
P
a
r
t
 
2
.

S
t
e
p
 
3
.

O
B
J
E
C
T
I
V
E
:

9
5
4
5

G
i
v
e
n
 
a
 
j
o
b
 
i
n
 
L
R
G
 
X
:

C
o
n
s
t
r
u
c
t
i
o
n
 
T
r
a
d
e
s
 
t
h
a
t
 
i
s
 
n
o
t
 
d
e
s
c
r
i
b
e
d
 
i
n

y
o
u
r
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
m
a
t
e
r
i
a
l
s
,
 
d
e
s
c
r
i
b
e
 
t
h
a
t
 
j
o
b
 
i
n
 
t
e
r
m
s
 
o
f
 
(
a
)
 
n
a
t
u
r
e

o
f
 
t
h
e
 
w
o
r
k
,
 
(
b
)
 
e
d
u
c
a
t
i
o
n
 
a
n
d
 
t
r
a
i
n
i
n
g
 
r
e
q
u
i
r
e
m
e
n
t
s
,
 
a
n
d
 
(
c
)
 
D
A
P

p
r
o
f
i
l
e
s
.

E
x
a
m
p
l
e
:

A
s
 
a
 
m
e
m
b
e
r
 
o
f
 
L
R
G
 
X
,
 
a
 
p
l
a
s
t
e
r
e
r
'
s
 
w
o
r
k
 
m
a
y
 
i
n
v
o
l
v
e

A
.

b
u
i
l
d
i
n
g
 
m
a
c
h
i
n
e
s
.

B
.

w
o
r
k
i
n
g
 
w
i
t
h
 
e
l
e
c
t
r
i
c
a
l
 
s
y
s
t
e
m
s
.

C
.

h
e
l
p
i
n
g
 
t
o
 
b
u
i
l
d
 
h
o
u
s
e
s
.

0
.

d
r
a
w
i
n
g
 
b
l
u
e
p
r
i
n
t
s
 
f
o
r
 
b
u
i
l
d
i
n
g
s
.

U
S
E

D
O

O
c
c
u
p
a
t
i
o
n
s
 
e
n
 
t
h
e
 
T
r
a
d
e
s
 
a
n
d
 
F
i
n
e
 
A
r
t
s

I
n
s
t
r
u
c
t
i
o
n
a
l
 
G
u
i
d
e

(
a
)

R
e
a
d
 
t
h
e
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
L
R
G
 
X
.

(
b
)

R
e
a
d
 
t
h
e
 
j
o
b
 
d
e
s
c
r
i
p
t
i
o
n
s
 
f
o
r
 
t
h
e

c
e
m
e
n
t
e
r
,
 
p
l
u
m
b
e
r
,
 
a
n
d
 
o
a
i
n
t
e
r
.

(
c
)

R
e
a
d
 
t
h
e
 
p
r
o
f
i
l
e
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n

f
o
r
 
L
R
G
 
X
 
a
n
d
 
l
o
o
k
 
a
t
 
t
h
e
 
p
r
o
f
i
l
e
s
.

(
d
)

D
o
 
P
a
r
t
 
3
.
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M
O
D
U
L
E
 
T
E
S
T

6
9
-
7
0
 
E
d
.

F
o
r
 
t
h
i
s
 
t
e
s
t
 
y
o
u
 
w
i
l
l
 
n
e
e
d
 
a
 
P
L
A
N
 
F
i
r
s
t
 
T
e
s
t
 
C
a
r
d
.

T
u
r
n
 
t
o
 
y
o
u
r
 
S
t
u
d
e
n
t
'
s

M
o
d
u
l
e
 
l
e
s
t
 
I
n
s
t
r
u
c
t
i
o
n
s
 
a
n
d
 
p
r
e
p
a
r
e
 
t
h
e
 
T
e
s
t
 
C
a
r
d
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
d
i
r
e
c
t
i
o
n
s

y
o
u
 
e
 
g
i
v
e
n
.

T
h
e
 
M
o
d
u
l
e
 
N
u
m
b
e
r
 
f
o
r
 
t
h
i
s
 
t
e
s
t
 
i
s
 
8
9
-
7
0
8
.

V
o
%
r
 
a
n
s
w
e
r
s
 
t
o
 
a
l
l
 
t
h
e
 
q
u
e
s
t
i
o
n
s
 
i
n
 
t
h
i
s
 
t
e
s
t
 
a
r
e
 
t
o
 
b
e
 
r
e
c
o
r
d
e
d
 
o
n
 
y
o
u
r
 
P
L
A
N

F
i
r
s
t
 
T
e
s
t
 
C
a
r
d
.

1
.

S
t
u
d
e
n
t
s
 
p
l
a
n
n
i
n
g
 
t
o
 
e
n
t
e
r
 
1
.
1
4
6
 
I
X
:

M
e
c
h
a
n
i
c
s
,
 
I
n
d
u
s
t
r
i
a
l
 
T
r
a
d
e
s
,
 
a
n
d
 
L
R
G
 
X
:

C
o
n
s
t
r
u
c
t
i
o
n
 
T
r
a
d
e
s
 
a
r
e
 
a
l
i
k
e
 
i
n
 
t
h
a
t
 
t
h
e
y
 
s
h
o
u
l
d
 
o
r
o
b
a
b
l
v
 
c
o
u
p
l
e
t
s

A
.

h
i
g
h
 
s
c
h
o
o
l
.

S
.

j
u
n
i
o
r
 
c
o
l
l
e
g
e
.

C
.

c
o
l
l
e
g
e
.

D
.

b
u
s
i
m
e
c
 
s
c
h
o
o
l
.

2
.

P
r
o
f
i
l
e
s
 
f
o
r
 
w
o
r
k
e
r
s
 
i
n
 
L
R
G
 
I
X
 
a
r
e
 
a
l
i
k
e
 
i
n
 
t
h
a
t

A
.

A
.
C
.

D
.

t
h
e
y
 
a
l
l
 
h
a
v
e
 
t
h
e
 
e
a
s
e
 
s
h
a
p
e
.

t
h
e
i
r
 
a
v
e
r
a
g
e
 
s
c
o
r
e
s
 
a
r
e
 
a
b
o
v
e
 
t
h
e
 
a
v
e
r
a
g
e
 
f
o
r
 
t
w
e
l
f
t
h
 
g
r
a
d
e
 
s
t
u
d
e
n
t
s
.

t
h
e
i
r
 
m
o
s
t
 
h
i
g
h
l
y
 
a
,
v
e
l
o
p
e
d
 
a
b
i
l
i
t
y
 
i
s
 
I
n
t
r
o
d
u
c
t
o
r
y
 
M
a
t
h
e
m
a
t
i
c
s
.

t
h
e
i
r
 
l
e
a
s
t
 
h
i
g
h
l
y
 
d
e
v
e
l
o
p
e
d
 
a
b
i
l
i
t
y
 
i
s
 
M
e
c
h
a
n
i
c
a
l
 
R
e
a
s
o
n
i
n
g
.

3
.

T
w
e
l
f
t
h
-
g
r
a
d
e
 
g
i
r
l
s
 
w
h
o
 
l
a
t
e
r
 
b
e
c
a
m
e
 
m
u
s
i
c
 
t
e
a
c
h
e
r
s
 
h
a
d
 
h
i
g
h
l
y
 
d
e
v
e
l
o
p
e
d

a
b
i
l
i
t
i
e
s
 
i
n
 
A
b
s
t
r
a
c
t
 
R
e
a
s
o
n
i
n
g
.

T
h
e
s
e
 
a
b
i
l
i
t
i
e
s
 
m
i
g
h
t
 
b
e
 
u
s
e
f
u
l
 
t
o
 
a
 
h
i
g
h

s
c
h
o
o
l
 
m
u
s
i
c
 
t
e
a
c
h
e
r
 
i
n

A
.

l
e
a
d
i
n
g
 
t
h
e
 
m
a
r
c
h
i
n
g
 
b
a
n
d
.

8
.

m
a
k
i
n
g
,
 
a
r
r
a
n
g
e
m
e
n
t
s
 
f
o
r
 
a
 
s
c
h
o
o
l
 
a
s
s
e
m
b
l
y
.

C
.

c
o
n
d
u
c
t
i
n
g
 
t
h
e
 
s
c
h
o
o
l
 
c
h
o
i
r
.

D
.

u
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
e
 
t
h
e
o
r
y
 
o
f
 
m
u
s
i
c
 
c
o
m
p
o
s
i
t
i
o
n
.

4
.

S
a
l
a
r
i
e
s
 
f
o
r
 
m
o
s
t
 
w
o
r
k
e
r
s
 
I
n
 
L
R
G
 
I
X
 
a
r
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y

A
. B
.

C
.

0
.

t
h
e
 
a
m
o
u
n
t
 
t
h
e
y
 
s
e
l
l
.

y
e
a
r
s
 
o
f
 
c
o
l
l
e
g
e
 
c
o
m
p
l
e
t
e
d
.

u
n
i
o
n
 
c
o
n
t
r
a
c
t
s
.

s
e
x
.

1
,
;
.
,
 
t
o
 
n
e
x
t
 
p
l
:
i
e
.
)

P
r
o
j
e
c
t
 
P
L
A
N
.

R
e
s
t
r
i
c
t
e
d
 
D
i
s
t
r
i
b
u
t
i
o
n
.

A
l
l
 
r
i
g
h
t
s
 
t
o
 
t
h
i
s
 
m
a
t
e
r
i
a
l
 
a
r
e
 
r
e
s
e
r
v
e
d
,

a
n
d
 
t
h
e
s
e
 
u
n
i
t
s
 
a
r
e
 
n
o
t
 
t
o
 
b
e
 
r
e
p
r
o
d
u
c
e
d
;
 
c
o
p
y
r
i
g
h
t
 
a
p
p
l
i
e
d
 
f
o
r
.

5
.

w
o
r
k

A
. B
.

C
.

D
.

w
o
r
k
e
r
s
 
i
n
 
L
I
G
 
I
X
 
u
s
u
a
l
l
y
 
w
o
r
k
 
i
n
 
f
a
c
t
o
r
i
e
s
,
 
w
o
r
k
e
r
s
 
i
n
 
L
R
G
 
X
 
u
s
u
a
l
l
y

o
n
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
s
.

a
t
 
a
i
r
p
o
r
t
s
.

i
n
 
r
e
p
a
i
r
 
s
h
o
p
s
.

i
n
 
o
f
f
i
c
e
s
.

6
.

A
 
w
a
l
l
 
-
 
d
e
v
e
l
o
p
e
d
 
a
b
i
l
i
t
y
 
f
o
r
 
t
h
e
a
t
e
r
 
a
r
t
s
 
w
o
r
k
e
r
s
 
i
s
 
R
e
a
d
i
n
g
 
C
o
m
p
r
e
h
e
n
s
i
o
n
.

F
o
r
 
w
h
i
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
w
o
r
k
 
t
a
s
k
s
 
m
i
g
h
t
 
t
h
i
s
 
a
b
i
l
i
t
y
 
b
e
 
m
o
s
t
 
u
s
e
f
u
l
?

A
.

R
a
i
s
i
n
g
 
m
o
n
e
y
 
f
o
r
 
a
 
p
l
a
y

8
.

D
e
s
i
g
n
i
n
g
 
c
o
s
t
u
m
e
s

C
.

I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
l
i
n
e
s
 
o
f
 
a
 
p
l
a
y

D
.

f
a
i
n
t
i
n
g
 
t
h
e
 
e
a
t
s
 
f
o
r
 
a
 
p
l
a
y

M
i
l

M
y
 
n
a
m
e
 
i
s
 
S
a
m
 
S
n
o
o
,
 
a
n
d
 
I
 
a
s
 
a
 
r
o
o
f
e
r
 
(
L
R
G
 
X
)
.

F
r
o
m
 
y
o
u
r
 
k
n
o
w
l
e
d
g
e
 
o
f
 
j
o
b
s
 
i
n
 
L
R
G
 
X
,
 
a
n
s
w
e
r
 
t
h
e

f
o
l
l
o
w
i
n
g
 
q
u
e
s
t
i
o
n
s
 
(
I
t
e
m
s
 
7
-
9
)
 
a
b
o
u
t
 
m
e
 
a
n
d
 
m
y

j
o
b
.

7
.

O
n
 
h
i
s
 
j
o
b
,
 
S
a
m
 
u
s
u
a
l
l
y
 
w
o
r
k
s

A
.

i
n
 
a
 
f
a
c
t
o
r
y
.

S
.

i
n
 
a
n
 
o
f
f
i
c
e
.

C
.

o
u
t
d
o
o
r
s
.

D
.

i
n
 
a
 
s
t
o
r
e
.

--
*1

11
11

.4
r

8
.

T
h
e
 
m
o
s
t
 
h
i
g
h
l
y
 
d
e
v
e
l
o
p
e
d
 
a
b
i
l
i
t
i
e
s
 
o
n
 
S
a
m
'
s
 
D
A
P
 
p
r
o
f
i
l
e
 
w
e
r
e

A
.

g
.

C
.

D
.

V
i
s
u
a
l
i
s
a
t
i
o
n
 
i
n
 
T
h
r
e
e
 
D
i
m
e
n
s
i
o
n
s
 
a
n
d
 
M
e
c
h
a
n
i
c
a
l
 
R
e
a
s
o
n
i
n
g
.

W
o
r
d
 
F
u
n
c
t
i
o
n
s
 
a
n
d
 
D
i
s
g
u
i
s
e
d
 
W
o
r
d
s
.

A
r
i
t
h
m
e
t
i
c
 
R
e
a
s
o
n
i
n
g
 
a
n
d
 
I
n
t
r
o
d
u
c
t
o
r
y
 
M
a
t
h
e
m
a
t
i
c
s
.

E
n
g
l
i
s
h
 
T
o
t
a
l
 
a
n
d
 
C
r
e
a
t
i
v
i
t
y
.

9
.

a
s
 
p
r
o
b
a
b
l
y
 
1

d
 
h
i
s
 
t
r
a
d
e
 
i
n
 
w
h
i
c
h
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
w
a
y
s
?

A
.

H
i
g
h
 
s
c
h
o
o
l
 
c
o
u
r
s
e
s

8
.

C
o
l
l
e
g
e

C
.

b
u
s
i
n
e
s
s
 
s
c
h
o
o
l

D
.

O
n
-
t
h
e
-
j
o
b
 
t
r
a
i
n
i
n
g

(
G
o
 
t
o
 
n
e
x
t
 
p
a
g
e
.
)



9
9
-
7
1
1
-
2

C
A
R
E
E
R
 
P
L
A
N
N
I
N
G
 
P
R
A
C
T
I
C
E
 
I
I

(0
,0

0)
6
9
-
7
0
 
E
d
.

S
t
e
p
 
1
.

O
B
J
E
C
T
I
V
E
:

9
5
5
5

G
i
v
e
n
 
a
 
d
e
s
c
r
i
p
t
i
o
n
 
o
f
 
a
 
s
t
u
d
e
n
t
 
a
n
d
 
o
f
 
a
 
d
e
c
i
s
i
o
n
 
t
h
a
t
 
h
e
 
m
a
d
e
.

o
e
s
c
r
i
b
e
 
t
h
e
 
m
o
s
t
 
p
r
o
b
a
b
l
e
 
c
o
n
s
e
q
u
e
n
c
e
s
 
o
f
 
t
h
a
t
 
d
e
c
i
s
i
o
n
 
f
o
r
 
t
h
e

s
t
u
d
e
n
t
.

U
S
E

D
O

I
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APPENDIX F

SAMPLE PROGRAMS OF STUDY

POS #1

ORAN OF ITUDIII

001 INNACULATI mIART

0011 LADUCA =NA

'SOIL A NW:MINOT:CS PALL INTO

, CO414.**
ON

FYI
m001112 NA 14 .....

4
is

ygo Tot RiguLTA :Amy TIM! IOU SHOULD IIVIIN I

10011S

004ICTIVIS OF /MISS NODULIS NOUN YOU CDNPLIMPLAST
ygAR, 00 NOT SUINIT STATUS OA TINT CAADS P01 TNAN,

PLUS VALUS TO POUR OISITS AND IX:INDIO NOTATION

YOUO TAIT RISK'S SUOSSIT THAT YOU OXON SONS OF TNI
OSJICTIVIS Of TMISS NO01414 IN VOUS PROMOS OP
STUDISS, AFTIR RSV:I:NINO 'MN NOM/ CANSFULLYs

'MITI.)

CONS:DAR CmALLINOINO IT,

OP IMMI.0101, NUNSIRS
301SToS MULTIPLICATIONMULTIPLICATION WITN RISROUFINS

INS FOLLONINO NODULIS All luesilil. fOR VOW PROSRAN
OP ITUDIlI FDA THIS ISAR,

10-112.1 SASTRACTION OF TmRSI.DISIINUNSIRS
SO.SITS muLIIPLICATON WITH SIOROUPINO
SOISOYI INTOODUCTION TO OIVISION
110-100.1 DIVISION 'MISS
110.411.1 POIL Sr MIS. AND ANSLIS
110-313.4 ROPIRTIII Of OLYSONS"
10-101 -/ CMCLIS
111.1182 PLAN AINISVININT ?1ST
110-02.1 P1111 VALUS TO SIVIN DMITS
10-1102.1 ROPIRTMS OF NOLO NUNIIRMINALTIPLUATION
SOYISSYS NU:NIP:MAI:0N AMMO:INN
10-314.1 DIVISION AMMO:INN
SZYJDO PLAN AIN:IMAM, ?1ST
30.1101-1 THI FRACTION SY4101,
30407.1 RAOTIONS ON A MI MOIR?
20.11011 FRACTIONS ON INS NUNIII LINS
10-201.1 SOUIYAMMT PI:ACTIONS

I wow«
COM

rANe.' A00411 Wm, *4 0
*mil gm

0.4
OM

:MI N
, ...0

10-200-1
1131101:p.m.'
20-1:01
10.1I1.1

smog' FRACTIONS
PLAN ACNISVIMINI ?1ST
NAMmININT OF MINIM AND NAP SCALIS
TINS I
ADDITION AND SUSTRACTION OP OIM,DIOIT NUMMOS

vi
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POS #2

Wt.
005 INNACULATE HEART

AOGIAN co STU2122 OW LAD= cm

LEVEL 4 S:CIAL mwEs cA.. ov:

es c.....-: cr.

..,
..-....

..... OWE 444.4 t...:1::,, g.g. 1 ..Zol
TMI momiNG MOMS AA/ SUGGESTED FOR YOUR PROGRAM
OP STUDIES P34 THIS YEAS.

417741 MAP STUDY.- REGIONS OP THE SOALO
40111) MAP STUDT44LAWO AND MATER

*OUP COMMUNITY MIS
TARE ANY 2 OP THE poi40mINO SITS.

IET ; 41.011 ARCTIC COMMUNITIES
TAKE ALL 2 OF THE 40;;OVINO 1 4014.11
.NIA YOU ARE )IAOY TO MIN WORM ON THIS Sit, AIR

434157.1

TOUR TEACHES TO START SIT NUMMI 474011,

AA/Tic OciAmuNITIES I
40.1281 AA:TIC C744s41Tiss 1

IIT 1 41,4071 TROPICAL MAIN PORIST COmNUNITIES
IAA/ A.. 7 Om THE POLLOWINE 1 MODULES.
441,. Tl, VAS READY TO SIGIN MOIR ON THIS SST, ASA
YO.t Tta1-111 TO SUIT SIT NUNSIA 414012.

4..16C11 TROPICAL RAIN 'FOREST COMMUNITIES 1
404141) TR:PICAL IAN FOREST COMMUNITIES 2

BIT A 47.511 MOUNTAIN GONAJAITIES
TARE ALL 2 OP THE FOLLOWING I MODULES.
461.1 124 ARE READY TO SHIN ORA ON THIS silt, Ass
MA TiA:MER TO START SET NOSSA 4140114

404162mS MOUNTAIN COMMUNITIES I

N.,

20-1441 MOUNTAIN COMMUNITIES 2

i

mAA

1
.c4 UMW 44 44,0 1 a0 K

WI S

Ill 4 41.010 DESERT SONNymTANlySIS
/ ALL 2 OP THE FOLLOWING & MODULES

AMEN YOU Of READY TO 11614 MOIR ON THIS SIT, ASK

40ts4.1

YOUR TEACHER TO START SIT susses 41.010,

DISIAT COMMUNITIES 1
40.115,4 DISIAT COMMUNITIES I

40.14141 COMPARING COMMUNITIES
40.14111 A PLANNED COMMUNITY
40.201.1 DEFINING HUNAN PROSAINS
40.2011.2 SEARCHING FCA INFORMATION
40.212.2 ATTACK A PRO/LEN.-NATURAL RESOURCES
604014 TM STATE
410.1002 USING MAPS
AO -205.2
se-loo

Limos AND mous
FLAN ACHIEVER/NT TSST

)
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POS #3

FROGMAN OF STUDIES

Q`'

00SDOS ImEACULAT/ lam

1114 CONZALIS MARIA

LEVEL 2 ICCIAL S uOlis FALL 1470

e GN.W%M
CON

..Tra

....M... 004At ....4 4:4,
;

...,

YOUR TEST RESULTS SUGGEST THAT YOU KNOW SINE '6 THE

,61...gi,

01,ECTIVES O TIME MODULES IN 70.11144:41i* i
STUDIES. AFTER 4/Mk:NG EACH RODa6E CR4:64LLT,
CONSIDER CHALLENGING IT*

40.420'7 CONSTRUCTING BUILDINGS
40.116.) WHERE wE GET 00.1 000
40.117.4 NOW WE USE OA FOOD
40.411.4 WHERE WE GET OUR CLOTH

THE FOLLOWING MODULES ARE SUGGESTED FOR TOUR PROGRAM
OF STUDIES FOR THIS YEAR.

SET 47-001 NEIGHBORHOOD MOMS
TAKE ANY 1 OF THE FOLLOWING 2 NODULES.
WHEN YOU ARE READY TO BEGIN WORK ON THIS SET, ASK
YOUR TEACHER TO START JET NUMBER 47.00$.

40.120-1 CONSTRUCTING SUILOINGI
40 -121 -) FACTORIES IN THE NEIGHBORHOOD

SET 47 -001 NEIGHBORHOOD TYPES
TAKE ART 2 OF THE FOLLOWING 4 HODULEI.
WHEN YOU ARE READY TO BEGIN WORK ON THEE JET, ASK
YOUR TEACHER TO START SET NURSER 47.001.

40.102-3 SHALL -TOWN NEIGNEWOODS
40-1024 SIG -CITY 4EIGHSORN00DI
40-104.7 1u1JA3A4 wElowsommooS
40 -105-3 Pan. NEIZOBORMOODS

, CPSW.O
(001

*.at....r. MCOUlt NAME
oar, OP

1.111.10
MIr..v I ta"....-r

SET 47 -004 VEIGH10AR000 1s5717uy10wS
TAME ANY 2 OF THE FOLLOWING 2 NODULES.
WHEN YOU ARE READY TO SEGIN WORN ON TO IS SET, ASK
YOUR TEACHER 70 START SET NURSER 47.001*

40.107.4 STORES IN THE NEIGMEOSH000
40.101 GOVIENIMINT IN THE NEJONSORHOOD
40.110.4 SCHOOLS IN THE wIlosIORN000

04 -100 PLAN ACNIEVEMONT TEST

SET 47 -001 CONNUNICA'ION
TAKE ANY 2 OF THE FOLLOWING I NODULES.
WHEN YOU ARE READY TO IEGEN WORK ON THIS SET, ASK
YOUR TEACHER TO START SET NURSER 47.003.

40.121.4 COMMUNICATION
40.122.4 RASE NEDIA
40.4111.1 TV OADGRAN

SET 47.001 BASIC 'MIS
TARE ALL 2 OP THE FOLLOWING 1 NODULES.
WHEN YOU ARE READY TO SIGIN WORK ON THIS SET, ASK
YOUR TEACHER TO START SET NURSER 47406*

40.114,2 WHERE WE GET OUR FOOD
40.417.2 HOW WE USE OUR FOOD
40.111.4 WHERE WE GET OUR CLOTH

14 -101 PLAN ACHIEVEMENT TEST
40.121.4 GETTING THERE FROM HERE

,_ L _...

, tiow,66.
COM

..-0.
.41016Wli .6004

.4. 66imp 6.4ram . v. p,.....

SET 47.001 NEIGHIORNI00 CHARACTERISTICS
TAKE ANT 1 OF THE FOLLOWING 1 MODULES.
WHEN YOU ARE READY TO BEGIN WORK 04 THIS SET, ASK
YOUR TEACHER 7Z START SET NURSER 47 -DOT.

40.101.3 NOW NEIG4IORw000K CHANGE
40.119-3 PEOPLE IN THE 4116410101000
40.124-3 HOW NEIGHBORHOODS SOLVE PROBLEMS

40.101.1 WHAT IS A COMMUNITY/
40.152-3 NY 0.N CONMUNITY ANC Ili RESOURCES
40.151.2 A LOOK AT OTHER Colwuwt71ES
10.177-3 NAP STUDY -- REGIONS CF THE WORLD
40.172.7 NAP STUDY - -LAND AND WATER
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